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COURSE TEST: HEATING, REFRIGERATION AND AIR CONDITIONING 



75.02.01.00 



L. What is used to measure vacuum and pr«-ssurG? 

a. relief gauge. 

b. compound gauge. 

c. pressure gauge* 

d. device gauge - 

2. What type of wrenches are used on refrigeration lines? 

a- flair nut. 

b. long nose pliers. 

c. pliers. 

d- water pump pliers. 

3. vmat is used to close off a tubing end before soldering? 

a, vice grip. 

b, hammer and chisel. 

c. pinch of tubing, 

d. crimp of tubing- 

4. Using a twister ^ p what do you do with the regulator? 

a, set for 6S: pc unds . 

b. turn all the way up. 
c„ turn all the .ay down, 
d. set for 12 pounds. 

5. MThen done with torch and tip make sure; 

a. the tank is turned off and hose is bled. 

b. turn up tank and turn down regulator. 

c. turn regulator off and bleed hose- 

d. change the tip. 

6. What is the simplest leak detector to use? 

a. electronic leak detector. 

b. bubble solution, 

c. halite torch. 

d. absorotion detector. 
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25- 02.01.00 (conti.nued) 

yes, 
t>- no. 

sometimes. 

only on central air, 
«hV do you ..ec. „ound bo.to. of Joint fo. lea.p 

a- leaks accure on bottom 
easier to check bottom. 

a; :oiiT^-„v;o-ir.- r.:rors„- 

IVhy should yoii chanae oil j n n mmr.^ 

- "IX in a compressor periodically? 

oil becomes rustv. 
fa- oil will plug compressor, 
c. oxl turns dark black. 

oxl becomes contaminated. 

10. HOW ion, snouid a vacu™ ,e puU.a on a system 

^ • 3 hours - 
7 hours. 

c. depends on a wet or dry system. 
°- 1*3 hours. 

Waine two (2) ways or chpr-'^ino 

cnecrting a vacuum: 

a. with a manometer and set of gauges 

c :i • " and micron gauge 

^ a st"'t°c -niforld set. 

'ir.i a static gauge and manometer. 

^^^lat: is used with a vac.um pump t:o s.e if von h 

s.e If you have a tight system? 

a. high vacuum manifold set. 

b. low vacuum manifold set. " 
static pressure gauge. 

a. system anal'/.-er. 

W-hy must you be car.ful when cha.uina a sy^.er ^ • . 

- -° ^^°late the vacuum pump^ 



!.l, 



refrigerant can damage pump, 
o- vacuum pump can suck oil out 

may damage manii:\;ld set. 
a- may rupture a hose. 



a. 

b 
c 
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75>02 .01.>00 (continued) 

14. Hov; is a vacuiOT measured? 

a. pounds per square inch. 

b. in inches of mercary. 

c. in feet of mtircury. 
d- in BTTi's. 

15. If you open the bottom valve you will get? 

a. liquid. 

b. qas. 

c. solids. 

d. neii'-her. 

16. It: you can noc get a complete charge xn a system, vhat do you use to force the 

reKt oi: the rerrigerant in with? 

a. a vacuum pump. 

b. a high pressure pump. 

c. a refrigerant expansion tocl- 

d. pJug in a heater to build up pressure- 

17. Name 2 types of refrigerant used in a charging cylinder: 

a. refrigerant 709 and 803. 

b. R 12 and R 22. 

c. R 621 and R 704. 

d. R 14 and R 29. 



18. Vis 



coBity is time in seconds it takes for n definite quantity of oil to flow throuqh? 



a. 100 degrees fahrenheit. 

b. 100 degrees centigrad*^- 

c. 70 degrees fahrenheit. 

d. 211 degrees fahrenheit. 

19. Can a person u.se carbon tetrochl oride for cleaning? 

a. yes. 

b. no. 

c. only on condensers. 

d. only on vaporators. 

20. What are gaskets used for? 

a. to hold joints together. 

b. to act as a cushion. 

c. seal joints between assembled parts. 



a, to prevent viberation. 
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75.02.01.00 (ccntinued) 

21. What color can does refrigerant R~22 come in? 

a. whice. 

b. green. 

c. blue. 

d. orange. 

22. Refrigerant coining from service cylinder in a normal position comes out as: 

a. liquid. 

b. gas. 

c . combination. 

d. r.one of the above. 

23. vmcn you invert a refrigerant cylinder, refrigerant comes out as: 



a. liquid. 

b. gas. 

c. combination. 

d. low pressure - 

24. What do you first check on a service call? 

a, power cord, 

b. if cooling. 

c, customer complaint. 

d. refrigerant level, 

25- Why are inventory reports important? 

to check and see if employee is honest, 
to Keep inventory up to date, 
to iieparate good from bad parts, 
avoid tax problems. 

26 > Why are trucks equinped v;ith CB radios? 

a. so the driver can have someone to talk with. 

b. for emergencies only. 

c. for rerouting. 

d. makes it easier to find directions. 

27. What does an employer look for in an employeeV 

a. someone that makes a lot of money, 

b. someone that knows refrigeration. 

c. minority. 

d. someone good and punctual. 



a. 
b . 
c . 
d. 
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75>02.01.Q0 (continued) 

28. What does an employee expect from his employer? 

a . lots of money . 

b. good medical and dental benefits. 

c. appreciation and chance to advance. 

d. paid sick pay. 

29. vmat does a customer expect from -a company? 

a. honest service and fair prxces. 

b- fast service. 

c. cheap prices. 

d. get the shaft. 

30. V^hy do you want to work? 

a. to make money. 

b. to feed 6 kids and wife. 

c. to keep up with the Jones's, 

d! self satisfaction and accomplishment. 



75,02.02.00 

31. How do electrons move? 

a . s low . 

b. fast. 

c. negative to positive. 

d. p-jitive to negative. 

32. What is the purpose of a fuse? 

a. protects fuse holder. 

b. protects wiring equipment. 

c* protects wiring and components, 
d. protects from wind damage. 

33. How do you check a fuse to see if it is good? 

a. with amp meter. 

b. with volt meter. 

c. with ohia meter. 

d. with a capacitor analyzer. 

34. What is a step-down transformer? 

a. lowers voltage. 

b. raises voltage. 

c. t.ri[)l.es volua-fo. 

d. sets lower in bracket- 



id 
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75.02. 02,00 (continued) 

35. VThat is the first thing co do when checking resistance? 

a. tiu:n control knob on. 

b. check voltage scale. 

c . zero meter . 

ci. check battery pack. 

3o* Hov/ is an anmieter used? 

a. check amps. 

b. resistance. 

c. volt-.r>. 

d. weight. 

37. \^iat are the maiii components of a theixaostat? 

a. theriuomecer , dial and switches. 

b. thermometer, dial and wire. 

c. wicix-/ dial and switches. 

d. screws, wire and dial. 

3R. What is the delay in delivering air at the proper temperature called? 

a. start up time, 

b. heat up time. 

c. thermal inertia. 

d. lag time. 

39, Is the tieat anticipator in most thermostats adjustable? 

a. sometimes. 

b. all the time. 

c. never, 

d. most of the time. 

40, Heating is a f'^n? r^fV 

a. force. 

b. energy, 

c. fuel. 

d . power . 

41, What thre.e (3) Lh.iiKjs must Le prer-i-^nt in v^rder to have a flame? 

a. fuel, heat, oxygen. 

. b, heat, oxygen, water. 

c, fueld, heat/ propane. 

d. blower, boat exchange^ and fuel. 
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75.02^02.00 (continued) 

42. How many cubic feet of air does it: take to produce 1000 BTU's of heat? 

a. 12 cubic feet of air. 

b. 7 cubic feet of air. 

c. 10 cubic feet of air. 

d. 20 cubic feet of air. 

43. What percent of the furndce is used to heat the house? 

a. 90% 

b. 80% 

c. 75^ 

d. 95% 

44. What is the pu-v^'OiJe of the heating e-xchanger? 

a. separate the hot frow the cold. 

b- transfer heat, conduction and radiation. 

c. remove unwanted heat. 

d. exchange heat from dirty air to particles/ 

45. Name the two (2) basic types of blowers: 

a. high and low speed. 

b. forward and reverse. 

c. direct drive and belt drive. 

d. centrifugal receparating . 

46. A limit control is? 

a. safety device. 

b. speed control. 

c. safety valve. 

d. a gas pressure valve. 

47. How do you cha:;;^-.: spued cn the blower, on a belt drive system? 

a. get a bigger squirrel cage. 

b. adjust the variable speed pulley. 

c. turn the motor around- 

d. tighten the belt . 

48. How is primary air adjustc-^dV 

a. with a damper. 

b. draft diverter. 

c. shuttle. 

d. squirrel cage. 
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75.02>Q2.Q0 (continued) 

49. What is the purpose of rx crossli'jhter? 

a. light burners ac ;i;anc- bime. 

b. divert pilot light- 

c. relight pilot. 

d. cross over thermocouple, 

50. t^at type of fuel oil ir. used in most domestic oil burners? 

a. number 4 fuel oil. 

b. number 3 fuel oil. 

c. number 2 fuel oil. 

d. number 10 fuel oil. 

51. In an oil burner: sy.stum, what is used to determine whether or not ignition has 
be en a c conp 1 1 sh e d ? 

a. a flame detector. 

b. a noise detector. 

c. a safety limit switch. 

d. a fan sv;itch. 

52. What does a fuel nozzle do? 

a. atomize^ give fuel delivery, and form a pattern. 

b. atomise^ give fuel delivery, and lieat the fuel. 

c. heat the fuel, give delivery, and pressurize the fuel. 

d. heat the f Jel, clean the fuel, and vaporise the fuel. 

53. At what temperature is thermal fus:^^ s^et to open? 

a. 600 to 610 degrees. 

b. 300 to 310 degrees. 

c. 200 to 210 degrees . 

d. 350 to 360 degrees. 

54. When dooo the fan come on in an electric furnace? 

a. slightly ahead or at the sairvj time as the first element. 

b. 30 seconds after the first element has started to heat up. 

c. 2 minur.es before the heating element comes on. 

d. 3 minutes after the element hc'is come on. 

55. What does an air conditioner do besides remove heat? 

a. humidity. 

b. dehumidify. 

c. clean the air. 

d . remove smoke . 
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^5 . 02 . 02 . 00 (continued) 



56. Can laden heat be measured \<ith a thermometer? 

a. onJ.y on days with heav-^ huitudity. 

b . no . 

c. yBs , at any time. 

d. only with a Taylor themicmeter. 

57. What takes place during a change of stare? 

a. a substance goes from liqiiid to solid, 

b b. a substarice geti;; hotc^r. 

c . a s 1 ibti t an ce g e. z 3 co o 1 er , 

d . no L h i ng ha^^xjC: i\ . 

58. V/hat d<* you use ^-C mea:^ure .-^ens: iij].o heat? 

a . hy drorae lie r . 

b« a thermometer. 

c. a heat sensing gauge, 

d. a barometer. 

59. VJhy is R 22 used instead of R 12 in air conditioning systems? 

a. it has a much higher laden heat of evaporation, 

b- it costs less. 

c. it's safer to use. 

d. it isn't affected by ;:>r-e3sure- 

60. Can you use the temperature of refrigerant to find the pressure at which the 
refrigerant is at? 

a. yes, your pressure corresponds to your temperature. 

b . no - 

c. only when using refrigerant 22. 
d- only v;hen using refrigerant 12. 

61. What is it called when a system is shut off and the refrigerant condenses into a 
liquid and returns to the compressor? 

a, migration. 

b, frost back- 
er flood back. 

d. low pressure accumulation. 

62. i'}eme three types of evaporator coils used in a central air conditioner: 

a. flat coil, A coil and slant coil. 

b. flat coil, slant coil and round coil. 

c. rnund coil, square coil and A coil. 

d. A coil, slant coil and reverse coil. 
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75.02.02,00 (continued) 

63. Hov; do you measure super heat? 



a. vjxth an eiectrxnnic super heat thermometer. 

b. by measuring tne temperature of the inlat and outlet of the evaporator, 
c- by measuring across the condenser and the evaporator. 

d. by using a super heat thermal gauge. 

54. Wliat is a split system central air conditioner? 

a. when the evaporator is split iri two sections, 
b- vhen the condenser is split in two sections, 

c. when the evaporator is housed in one cabinet and the condenser is housed 
in another cabinet . 

d- when the condenser sits on top of the evaporator. 

65. Where wDuid an ^vil trap bo. located? 

a. in the suction line. 

b. in the liquid line. 

c- in the high pressure release line. 

d. in the lov; pressux~e release line. 

75.02.03.00 

66. Why is it important to clean metal before flexing and silver soldering? 

a. the silver solder won t dull. 

b. so the flux can be applied easier. 

c. so you have a good leak proo.f joint. 

d. clean metal heats taster. 

67- How do vou cut a cap tabcii? 

a . wi th a 1> amiae r anc] i s e I . 
b- with a wire r:utLf.:-:". 

c. with a tnbin^j ^azt^y. 

d. v;ich a file. 

68. How can you te]l when the correct silver brazing temperature is raised? 

a. tVie flux becomes clean and transparent. 

b. the flu:-: bGcoir-^es brown and duil colored. 

c. the flux becomes blue. 

d. the flux begins to bubble. 

r,v69- What do you use to discharge refrigerant gas to the outside air? 

a. a coil hoae. 

b . p^-^-"^ ^ l^ios e . 

c. an evacuating hose. 

d. a restriction hose. 

FRir 
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75.02.03,00 (continued) 

70. What must you place on most domestic refrigerators before you can evacuate a system? 

a. pressure release valve. 

b. over load valve. 

c. process valve. 

d. Tap-a-can valve. 

71. When changing a burnt out compressor before chargung and installing a dryer, 
what sl-iould be done to the system? 

a. flush it out with a warm soapy solution. 

b. flush it out with some diesel fuel. 

c. IrJush it out v;ith some refrigerant. 

d. flush it out with calcium chloride. 

72. What d:^ you use to evacuate a system? 

a. lov/ pressure pump. 

b. high vacuum pump. 

c. a filter dryer. 

d. an air comT:)ressor . 

73. Which stub coming off the compressor is usually the largest? 

He oil cooler line. 

b. first discharge line. 

c. second discharge J.ine. 

d. suction line. 

74. What must be done when a compressor is changed? 

a. condenser removed, 

h. accumulator added. 

c. replace dryar. 

d. put on nov; support mounts. 

75. When replacing a dryer, what sliould be done so you don*t ruin it? 

a. wrap a cold wet rag around it. 

b. make sure it is in a vertical position. 

c. make sure it is in a hor.i. zonta '! j:)Osition. 

d. epoxy it on. 

76. When replacing a condenser on a domestic system, would you: 

a. epoxy it on. 

b. flare it on. 

c. silver solder it on. 
d . v; e j. d I: n . 
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75.02.03.00 (continued) 

77. When installing a suction line filter, why do they have process valves on each side 
of the filter? 

a. to take temperature drops across the filter. 

b. to take pr-3ssure drops across the filter. 

c. to evacuate the filter. 

d. to charge the filter. 

78. What is the purpose of the oil separator? 

a. return oil to compressor 

b. separate moxsture from che oil. 

c. clean the oil. 

d. keep proper amount of oil in the system. 
75 .02.04.00 

79. Are ice refrigeration systems still used? 

a . no . 

b. only at the north pole. 

c. both at the north and south pcle. 

d. yeS/ they are still used in various applications. 

80. An ice refrigerator has to have what qualities? 

a. large area. 

b. small area. 

c. be v;ell insulated. 

d. water res is tan c. 

81. VThat is the average range of temperaturti in an ice refrigerator. 

a. betwri'r^n Jb and 4 5 degrees. 

b. between 40 ana SC. daqree:-:. 

c. between 50 a:m 60 dogroer. . 

d. becv/ee.n 25 .:ind 3() degree::^ ir'aVirunhca, t , 

32. V/hat happens vnu-jn a fluid evapcj 

a . he at is .\b:j c r bed . 

b. heat i;: lost. 

c- cold is absorL'.::d. 
d. cold is lost. 

83. What keeps a desert water hag cool? 

a . rap i d o vc\ n:} r a t i t :> n . 

u. 1. 1 '1*- ^"-^ ^'^-^ hi or* i'.h c des o r t . 1 1 1 1 i - jl i r . 

c. tlio v/ater. koup.s it cold. 

d. the bag gets just as v/arm txi^ anything else in the desert. 
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75.02.04.00 (continued) 



84. 



85. 



86. 



87 



;^hy is it not a good idea for the desert water bag to become warm? 

because warm water will make you sick, 
b. because the water will evaporate. i^r,^^ r.i= th^ haa 

c because warm water creates a calcium rasidne on the liner of the bag. 
d". desert water bags do not become warm if filled with water. 

What are the four (4) maxa parts in a compression system? 

a compressor, condenser, evaporator, metering device, 
b high side switch, evaporator, condenser, compressor. 

c. compressor, evaporator, condenr.er, low side switch. 

d. AXV, TXV, cap tube, compressor. 

Where is uhe metering device located in a compression system? 

a. between the compressor and evaporator, 

b*. between the evaporator and condenser, 

c between the condenser and compressor. 

d. between heat exchanger and thenr.al element. 

Where is the low pressure area in a compression system? 

a, condenser. 

b. evaporator. 
C. compressor. 

<i. liquid receiver. 

88. What happens to the amonia gas in the condenser? 

a. it turns to a v5.por. 

b. it is cooled and condensed to a liquid. 

c. it is heated and condensed to a liquid. 

d. it is heated and condensed to a vapor . 

89. What is the mos. popular fuel nsed in an intermittent absorption system? 

a. gasoline. 

b. diesel. 

c. Ll"^' 

d . kerose^ne - 

What is the approximate pressure of a continuous cycle absorption sy.tem7 

a. 200 Ib^. per square inch. 

b. 176 IbJu por square inch. 

c. 380 ibs. per square inch. 

d. 125 lbs. per .-Dquare inch. 



90. 
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75.02.04.00 (continued) 

91. What kind of experimantb were performed by Michael Faraday? 

a. to liquify gases. 

b. that freon is heavier than air. 

c. that amonia could be heated. 

d- that amonia was a poor refrigerant. 

92. What is an importaiit part of installation in a continuous cycle absorption system? 

a. it has co be leveled carefully. 

b. it has to be free of vibrations. 

c. it cannot be in contact with any wall.^. 

d. it has to be on a 5 degree angle. 

93. How is the compressor driver? 

a. by electric motor. 

b. off the drive shaft. 

c. off the front of the car engine. 

d. by a separate gas engine. 

94. VJhat is used to control the flow of refrigerant in the system? 

a. a capillary tube. 

b. a suction throttling valve. 

c. an automatic expansion valve, 
d- a pressure release valve. 

95. At v;hat spii^^d does tho compressor run? 

a. 2800 rpm. 

b. 3C00 rpm, 

c. 1800 rum. 

d. it av--pe:.d3 or. iiOw i:ast trie car engine is running. 

96. Are all car air conrl itionor s maci^ti by the same company? 
a- yes. 

b. no, they £ife made by several companies. 

c. thoy are Lnade by Frigid^ire and York. 

d . tfi e y a r i rri o r t e 6 f ' r o m I! r 'j. p n . 



97. How does a load factor differ in a car air conditioner compared to a house air 
conditioner? 

a. there is no difference. 

b. it is jus;t: about the snme. 

c. the load iTi cci- air coi:Cx tioricr change.3 drastically. 

d. the load fa^Jtor in a hourDC changes drastically. 
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75.02.04.00 (continued) 

98. Where do you find the amount of charge a system will hold? 

a- it is stamped on the door fr£inte of the car, 

b. you just charge them all according to the sicjht glass. 

c- you charge the system until it frosts back. 

d. there is usually a metal plate with the charge stamped on the compressor. 
75.02*05.00 



99. What four major components of a refrigeration system are used in a compression cycle? 

a. an evaporator , condenser, compressor, a metering device. 

b. an evaporrttor ; condenser, lov/ pre:.^sure switch, a metering device. 

c. a condoriser, compressor, heat exchanger, a metering device, 
d- iust your evaporator, condenser and compressor. 

100. What is the purpose of a condenser? 



a- remove heat. 

b. add heat. 

c. hold refrigerant vapor. 

d. separate the compressor from the evaporator. 

101. What type of compressors are quite similar in construction to a gasoline eng 



a. rotary compressor. 

b. centrifugal compressor. 

c . diaphragm type . 

d. reciprocating compressor. 

102. When is a centrifugal compressor used? 

a- in large air coiidi tioning installations, 

b. on large v/alk-in coolers* 

c. on aut:omotible air conditioners. 

d. in dome.stic refrigeration equipment. 

103. VThat type of cnmpre.-5sor is most coiTLmonly used in the refrigeration industry? 



a. rotary - 

b. reci: rocauing . 

c. centrifugal. 

d. diaphragm- 

104. On reciprocating con[)res£;orH what are the gaskets made out of? 



b. plaMtrl.c ar\d cork 

c. cork aiid lead. 

d. paper and cork. 
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75. 02,05.00 (continued) 

105. What type of material is used on compressors used in automotible air conditioning 
systems? 

a. teflon coated, 

b. synthetic rubber seal. 

c. graphxte seal. 

d. bronze seal. 



105. What t-ype of con-ujressor operates with revolving circular impellers connected in 
multiple stages? 

a. reciprocating. 

b. centrifugal. 

c. rotary - 

d- genr type compressor. 

107. In a force fetid or press\ire system, what is used to move the oil? 

a. small oil pump. 

b. a transfer inotor . 

c. an oil diverter. 

d. an oil separator. 

108. What is used to prevent excess oil pressure in the system? 

a. an overload release valve. 

b. a high pressure kick out switch. 

c. a temperatui'e pressure release valve. 

d. a safety release valve. 

109. What are the requirements of a good lubricant for refrigeration equi]. ment? 

£i . must be moistaro free, v;ax: free and unfoaming. 

L. Lu has to he a synthvjtic oil. 

c. it m.i^iL be heat ureated, v/a:: free and free of imj^urities. 

d. it is -I c -rar. .1. .cition of syiithetic and low on viscosity oil. 

110. What type or oj.l is used in a sealed system? 

a. 10 weight, 

b . mul ui wei qht . 

c . h i g i 1 d e n e r: cj c- : \ . 

d . 3 f.'e c i a 1 p r e pr; o d i a i no r a i o j. i. . 

75. 02. 06. 00 



111. What is the purpose of a capillary tube? 

a. it sopajL ■:he lii'j'i sino fi-Ciii the lov; ^^idu. 

b- it is a metering device for refrigerant. 

c. it is used to cr-jate a liigh pressure area. 

d. rt controls the temperature of the evaporator in the system. 
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75.02.06.00 (continued) 

112. How many moving parts are there in a capillary tube? 

a. 1 

b. 2 

c. 3 

d. none. 

113* What will happen to a capillary Lube if nhere is moisture in the system? 

a. nothing. 

b. it will over heat the system. 

c. t:he moisture will form ice and cause blockage. 

d. the moisture will clean the v/ax from the cap tube. 

114. 'What is the purp<:)se of an automatic expansion valve? 

a. it separates the high side from the low side. 

b. it creates a low pressure area on the high side. 

c. it throttles the liquid refrigerant. 

d. it separates the evaporator from the condenser. 

115. What type of automatic expansion valve do you use when you want the pressures in the 
system to equalize when the system cycle is off? 

a. diaphragm type. 

b. bypass automatic expansion valve. 

c. bellow type. 

d. electrically controlled type. 

116. When you have a leaky valve, what are the symptoms? 

a. frosting of the suction line. 

b. extremely high head pressure. 

c. higher thar. normal low side pressure. 

d. low amp pull. 

117. Where should the bulb in the thermostatic expansion valve be located? 

a. near the inlet of the evaporator. 

b. near the outlet of the evaporator. 

c. in the middle of the evaporator. 

d. ju.'-it before the inetoring device. 

118. How are thermostatic expansion valves rated? 

a. in pounds per square inch, 
h. in tons, 
i;. ii. ilTi:';!. 

In Mupor ho at. 
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75.02.06.00 (continued) 

119. What is an equalizer tube used with the thermostatic expansion valve? 

a- on any unit larger than 3 tons. 

b. on any unit larger than 5 tons. 

c. if there is more than a 4 PSI between the inlet of the evaporator and outlet. 

d. if there is m.ore than a 10 PSI between the inlet and the outlet of the 
evaporator . 

120. How many types of check valves are there? 

a. 2, disc and solid ball. 

b. 3, disc, solid ball and square type, 

c. just one, disc type. 

d. just one, solid ball type. 

121. How many types of solenoid are in corrjnon use? 

a. 3 

b. 2 

c. 1 

d. 7 

122. When a 4-way valve is de-energized, in what mode is the heat pump? 

a. in the cooling mode. 

b. in the heating mode. 

c. in neither mode, 

d. in the defrost cycle. 

75.02. 07>00 

123. What is the most common type of thermostat? 

a. bi-metal strip. 

b. series with rebistance strip. 

c. high pressure overload swiLch. 

d. low pres:jure rnlay overload control inductor switch. 

124. On a thermostat, what does a differential adjustment control screw do? 

a. it adjusts the humidity control. 

b. the temperature between cut-out and cut-in. 

c. the super-heat cut-in and cut-out. 

d. it adjusts tlie on time of the compressor. 

125. What is the purpose of the altitude adjustment control? 

it affects the thernostat usod in comrr.orcial ciirplanes that arc carrying 
refrigeration equipment . 
•it is only used in walk-in coolers. 

it is used to adjust the cold control to various altitudes, 
it anticipates altitude change. 




Page 19 



751.02.00.00 



75.02>07,00 (continued) 

126. How many types of starting relays are used in refrigeration? 



a. 2 

b. 3 

c. 4 

d. 6 

127. Which type of relay works off voltage? 

a. current type . 

b. thermo type, 

c. potential type. 

d. resistance type. 

128. What is the most effective way to determine if the relay is causing trouble? 
a. use a jump test box. 

b- check the thermostat to see if it's working. 

c. check all other parts of the circuit. 

d, make sure the capacitor is closed. 

129. Motor uses may be grouped as follows: (^^ich one is not correct) 

a. to drive compressors, 

b. to drive fans. 

c. to drive pumps. 

d. to drive solenoids. 

130. What is used to protect the motor from excess starting current? 

a, bi-metal type overload. 

b, a fusetron. 

c, a cartridge fuse. 

d, resistance plug wire, 

131. In a heonetic split phase iiiduction motor, what winding would have the most 
resistance? 

a, start winding. 

b. main winding, 

c, both the same. 

d. auxiliary winding. 

132. How many methods are there of starting a stuck compressor? 

a. 1 

b. 2 

c. 3 

4. 4 

133. What is used to check a henr.etically sealed compressor? 

a. compressor analyzer. 
Q b. a resistance meter. 

ER^C c. a capacitor analyzer. I^J 
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75.02 .07. 00 (continued) 



134. On a heat pump, when the system goes into defrost, the defrost timer is 
energizing the heater for what unit? 

a. tha evaporator coil. 

b. the condenser coil. 

c. the indoor coil. 

d. the outdoor coii. 



135. Besides cycling the defrost heater, what else does the defrost timer do? 

a. it cycles the evaporator high limit switch. 

b. it cycles the evaporator low lim.it switch. 

c. it cycles the compressor. 

d. it will turn pov/er off to the interior light of the refrigerator. 



75 .0 2,08.00 

136. In most domestic refrigerators, what are the evaporators made out of? 



a- aluminum and stainless steel. 

b. aluminum and copper. 

c- copper and stainless steel. 

d. copper and chrome plated brass. 

137. VJhat is one major achievement that helped the refrigeration industry? 

a. the hermetically sealed comx:)ressor . 

b. the teflon seal. 

c. the invention of freon. 

d. the invention of the rotary compressor. 

138- What are the two basic types of air conditioning systems used in homes? 

a. self ~cont.alned and remote. 

b. water cooled and sealed systems, 
c . r emote a:; d ."i ndov; units. 

d- window ur;it:s ind sel li'-cc tai ned . 

139. Whiat is on-.- of the most important parts of an air conditioner? 

a. high pressure release valve. 

b . w 1 r i r.g J i a q r oj:, . 
c . c h e ■ ' : a o s :: a t k n r ; v/ . 
d- the ice cor:L>:ol. 

140. What doos an air condirionor remove besides heat? 

a . condensation. 

b . ndor^. . 

d. duat Ddr f io:; from the car. 
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75. 02. 08^00 (continued) 

141. On a manual defrost freezer, why does ice form on the top shelf first? 

a. hot air rises, col'i air falls, 

b- cold air rises, hot air falls. 

c. forms on the !:.."ttoTn first. 

d. because the instructor said so. 

142. Wl'ien defrosting a freezer, what must you be careful of? 

a. long periods where the freezer may stand idle. 

b. overheating the evaporator coii witli hot water. 

c'. not to leave the door shut, because odor and bacteria will form, 

d. poling the evaporator with sharp objects. 

143. \<f\\at ciiuses freezer burn? 

a. increase moisture. 

b. loss of moisture. 

c. not cold enough teiTiperature . 

d. too cold of temperature. 

144. What is the purpose of a heat pump? 

a. transfer refrigerant. 

b. transfer heat. 

c . remove cold air. 

d. clean the air. 

145. VJhen there is no power to the four way valve, in what mode is the valve? 

a. heating mode. 

b. cooling mode. 

c. cleaning mode. 

d. in neither neating or cooling. 

146. What is the difference in suction and liquid line of a heat pump compared to 
central air? 

a. they are generally smaller. 

b. they are about the same. 

c. they are qfinerally larger. 

d. there is no difference. 

147. When replacing the four-way valve, what is the most important thing to remember? 

a. to use good epoxy. 

b. to clean all ioints using a round file. 

c. make suro U:', 3 portc arcj to th^: ton. 

d. use a neat i:-ink to prevent damage to the valve. 
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75,02.08.00 (continued) 

148. What is placed on the suction line to prevent slugging of the compressor? 

a. liquid receiver. 

b. cumulator- 

c. pressure inverter valve. 

d. suction trap. 

149. How m£iny theimostat expansion valves are used in the heat pump? 

a. 4 

b. 3 

c. 2 

d. none 

150. £n a hoiriicli f:i ^:ir , where doe i^, the moisture coridense? 

a. or, a condenser coil. 

b. on the evaporator. 

c. in the compressor, 

d. on the condenser plates. 

151. tihat is a dehumidifier made up of? 

a. basically like a heat pump, 

b. small hermetic refrigeration system. 

c. similar to a freezer. 

d. operates like a car air conditioner. 

152. v;here does the condensation go in a dehumidifier? 

a. in a collecting container. 

b. it's evaporated, 

c. ir. piped into the drain. 

d. there i:i no condensation. 

153. What is the nooc .^cpular type of refrigerant used in auto air conditioning? 

a. refrigerant 22 

b- refrigerant 502 

c . refrigerant 11, 

d, I'l^frigerant: 12, 

154. VJiiat c-nqaqes the cciupressor? 

a. the thermofjtat. 

b. electromagnetic clutch, 

c. power clutch. 

d. pnaematic clutch. 

155. What usually causes the majority of leaks in the car air conditioner? 



a. poor joints, 

b, leaky evaporator. 




leaky condenser. 

compressor seal wearing out. 
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75«02.G8.0Q (continued) 

156. What side do you charge a car air conditioner when running? 

a. the high side. 

b. on either side, 

c. the low side. 

d. both sides at the same time. 

157. Flow many inches of vacuuia should a good compressor purap? 

a. 12 

b. 14 

c. 11 

d. 15 

158. When v-orking with refrigerant, a servi.ce technician should always: 

a. be careful not to invert the can. 

b. wear goggles. 

c. we^ir gloves - 

d. v/ork in a well lighted area. 

75.02 cC 9..QG 

159. Vlhere is the evaporator located in a walk-in cooler? 

a, on the unit. 

b, along side the unit. 

c, inside the walk-in cooler. 

d, under the walk-in cooler. 

160. Ill which position should the valve be turned when obtaining access to the 
service port? 

a. all the way in. 

b. all the way out. 

c. it doesn't matcer. 

d. 3/4 of a turn in. 

161. VThat is used to absorb moisture and any foreign particles in a refrigeration 
system? 

a. an accumulator. 

b. a receiver. 

c . the evaporator . 

d. a filter dryer. 

162. What controls the amount of water flovjing through a water cooled condenser? 

a. v/ater pressure switch. 

b. globe valve. 

c. gate valve. 

d. water operated low pressure solenoid valve. 
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75,02.09,00 (continued) 

163. What do you use to check for acid content in a sealed system? 
a. acid test kit. 

b- pressure drop across the filter. 

c. acid analyzer. 

d. painc discoloration of sight glass. 

164. On a self-contained display case, where is the compressor located? 

a, in an adjoining room, 

b- in the casement below the unit. 

c. in the display case underneath. 

d. in the evaporator compartment. 

165. When charging a sealed system, after hooking up manifold gauges, what must 

you do? 

a. invert refrigerant bottle. 

b. bleed hoses. 

c* check for acid system, 
d. remove head pressure. 

166. What controls the defrost cycle of a display case? 

a* defrost timer. 

b. defrost bi--metal. 

c. high pressure overload switch. 

d. low pressure overload switch. 

167. What controls the water flow in an ice maker? 

a. floats and solenoids. 

b. floats and valve swirches. 

c. valve switches and water pressure dispensers. 

d. v;i\ter release valve and floats. 

168. On an ice cube maker, what releases a slab of ice off the evaporator? 

a. hot water from a boiler. 

b. Viot condi^nsor gas. 

c. heaters that are c^nergized. 

d. from ei ?::alL mixer L7prayt:d on the slab. 

169. What cuts ;:he i:;lab off in an ice cube maker? 

a. electrical grids. 

b. solenoid cutter. 

c. ice chisels. 

d. nli.upo hydroiogic kni'/e.^. 
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75,02. 10. CO 

170. What type of voltage is the air passed through in an electronic air cleaner? 

a. high voltage 

b. low voltage. 

c. resistance voltage. 

d. direct voltage. 

171. At what approximate voltage does electronic air cleaner operate at? 

a. 4,000 volts. 

b. 6,000 volts. 

c. 24,000 volts. 

d. 12,000 volts. 

172. Hov; are particles collected on the plates? 

a. the dirt particles pass through an inonized field. 

b. the dirt is attracted to the magnesium plates. 

c. the dust is attracted by a magnetic force. 

d. the dust particles are absorbed by the nitrogen content of the aluminum 
plates . 

173. What is the purpose of a humidifier? 

a. take moisture out of the air. 

b. put moisture into the air. 

c. clean the air. 

d. humidify the oxygen in the air. 

174. Vfhat is a media pad used for in a humidifier? 

a. absorb and transport moisture. 

b. prevent vibration in the humidifier. 

c. keep the humidifier from over heating. 

d. catch over flowing water. 

175. When mounting a furnace humidifier you should make sure the unit is: 

a. level. 

b. secure with rubber mounts. 

c. in a well ventilated area. 

d. installed on a cold air return of the heat system. 
75 . 02. 11.00 

176. Name three (3) models of forced air furnaces: 

a . upf low, down flow, cross flow. 

b- downflow, horizontal flow, reverse flow. 

c. upf low, downflow, horizontal flow. 

d. crossflow, reverse flow, downflow. 
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7 5.02,11.00 (continued) 

177. Name the coil that isnVt used in a typical central air: 

a. a coil. 

b. flat coil. 

c. slant coil. 

d. round coil. 

178. Architectural drawings are prepared: 

a. symbolically. 

b. carefully. 

c. rapidly. 

d. systematically. 

179. vn^.en is an extended plenixom system used? 

a. single story. 

b. two story. 

c. brick houses. 

d. wood houses. 

180. VThen is a flat coin used? 

a. with horizontal furnace. 

b. with upflow furnace. 

c. with counterflow furnace* 

d. V7ith crossflow furnace. 

181. How many volts are run to condensing unit on a typical system? 

a- 110 

b- 206 

c. 440 

d. 38 

182. What do you v;ar when soldering, brazing and drilling? 

a. safety goggles. 

b. long sleeve shirt. 

c. steel tipped boots. 

d. gloves, 

183. When you notice an unsafe condition you: 

a. avoid it. 

b. put up a v/arning sign. 

c. inform supervisor. 

d. forget about it. 
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75.02. 11>0Q (continued) 

184. What is a means of reducing a building dimension: 

a. shortening dimension. 

b. rounding it off to the lowest ^. 

c. drawing it to scale- 

d. shrinking. 

185. vmen dealing wich a customer, what should be your guide? 

a. basic common sense, 

b. money involved. 
PR rule 

d. standard operating procedures. 
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PERFORMANCE ACTIVITY: hand tools 



INTRODUCTION : 

This LAP will cover the use of selected refrigeration hand tools. The only 
prerequisite is to have read the previous LAPS - 



REVIEW : 

Air conditioning and heating systems have many electrical and mechanical components, 
To be able to service the equipment, a good knowledge of hand tools, and how to 
use them, is needed. Some of these tools are screw^ilrivers , wrenches, tube benders, 
flaring tool, swagging tools, and pipe cutters. Proper use of basic tools xs 
important in doing good work. 

SKILL COMPETEt'^CY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Identify the different types of hand tools used for heating and 
refrigeration. 

2. Be able to properly use the tools in a safe and appropriate manner. 



DISCUSSION : 

Study the chapter in 
hand tools. 



Modern Ref rigeration and Air Conditioning which covers basic 



DEMONSTRATION : 



No 



demonstration is required unless you have probleftis or questions 



PERFORMANCE : 



Have your instructor give you the list of tools to use m this LAP. Use each 
tool according to reconx^snded procedures. Your will be more professional 

in looks and functions, and your tools vill last longer if used properly. 



f,-i 



Principal Author(4): John Carey 
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EVALUATION ; 

Notify the instructor when you are ready to take the written test- Have the 
instructor evaluate your performance test. All items should be accomplished 
successfully. 



Go over the test with the instructor. You should now understand: 

1. What the basic refrigeration and heating hand tools are. 

2- How to use them safely and effectively. 

Upon successful completion of the tests, you can enter your completion of this 
LAP on your SPR and continue to the next. 



SUMMARY: 





751.02.01,01 
RJs Code: 



Osts: 



OataRjblhhQd: 11/17/77 




LAP TEST: HAND TOOLS 



What are swagging tools used for? 

a. swagging fittings. 

b. enlarging tubing ends. 

c. reducing tubing ends. 

d. pinching of tubing ends. 

What iB a manifold set used for? 

a. checking high and low set pressures. 

b. checking moisture level in a seal system. 

c. checking C02 content. 

d. checking resistance of refrigerant. 

What is used to measure vacuum and pressure? 

a. relief gauge. 

b. compound gauge. 

c. pressure gauge. 

d. device gauge. 

Should one push or pull a wrench? 

a. depends on size of v;rench. 

b. it is safer to pull on a wrench. 

c. it is sSiter to push a wrench. 

d". it depends on if you are left or right handed. 
What type of file would you use to cut cap tube? 

a. flat file. 

b. round file. 

c. three (3) cornered file. 

d. finger file. 

When cleaning a copper fitting with a brush which way do you rotate the 
brush? 

a. clockwise* 

b . counter clockwise . 

c. both directions. 

d. it doesn't matter. 
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7. What temperature does water start to free^-.e using a Fahernheit thermo- 
meter? 

A. 0 degrees. 

B. 31 degree!^. 

C. 32 degrees. 

D. -i degrees. 

8. What type of wrenches are used on refrigeration lines? 

A. Flair nut. 

B. Long nose pliers. 

C. Pliers. 

D. Water pump pliers. 

9. vvhat is used to close off a tubing end before soldering? 

A. Vice grip. 

B. Hammer and chisel. 

C. Pinch off tool. 

D. Crimp of tubing, 

10. When using a hand saw the cut is made on one? 

A. Back stroke. 

B. Forward stroke. 

C. Either direction* 

D. Depending on the blade. 



EKLC 



k ' I 

MounUln*P!«ins Rducatlon 4b "nf^ 
Kcononxic. Dcvrliipnmnt 
Projiriim. Inr. 




File Code: 



751.02.01.02 



Date Published: 



11/14/77 



Leamiog Activity Packag 



Student: 

OatQ: _ 



PERFORMANCE ACTIVITY: torch Am tips 



INTRODUCTION : 

This LAP v/ill cover the use of torches and tips used in refrigeration repairs- 
There is no prerequisite other than reading the previous LAP. 

REVIEW: 

To be able to service cooling systems, a technician must know how to use the 
proper torch and tips. Many of the service jobs will require changing components 
that were installed with silver solder, 

SKILL COMPETENCY : 

upon successful completion of this :lAP you will be able to do the following: 

1. Identify the different types of torches and tips. 

2. Be able to use them in a safe and proper manner, 
DISCUSSION : 

Study the chapter in Modern Refrigeration and Air Conditioning which covers 
torches and tips . 

DEMONSTRATION : 

No demonstration necessary unless you have problems. 
PERFORMANCE ; 

Have your instructor give you the experiment for this LAP covering the use of 
torch and tips, 

EVALUATION : 

Notify the instructor when you are ready to take the written test. Have the 
instructor evaluate your perfonnance test. All items should be accomplished 
successfully. 



Principal Author(s): John Carey 
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SUMMAR Y : 

Go over the test with the instructor. You should now understand: 

1. The different types of torch and tips used in refrigeration. 

2. How to use theni safely and effectively. 

Upon successful completion of the rests, fill out the SPR and proceed to the 



next LAP. 
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LAP TEST: 



TORCH TIPS 



1. Name three (3) types of torch tips. 

A. Single tip, double tip, triple tip. 

B. Single, double , twister. 

C. Single, twister, triple- 

D. Take your choice. 

2- V^at fuel is used for silver soldering? 

A. LP gas. 
a. Propane^ 
C- Natural qas. 
D- AcQtylene, 

3- Using a twister tip what do you do with the regulator? 

A. Set for 6^ pounds. 

B. Turn all the way up. 
C- Turn all the way down. 
D. Set for 12 pounds- 

4. When using a torch you should? 

A. Be in a well ventilated area, 

B. Wear dark glasses. 

C. Turn safety valve on. 

D. Turn safety valve off completely. 

5. A tank should be? 

A. Secured proi^erly so it doesn't tip. 

B. Turned over to get more gas out. 

C. Vertical position with valve off, 

D. Heated to the proper temperature. 

6.. What changes pressure coming out of the torch? 

A. Valve. 

B. The tip. 

C. The regulator. 

D. The restriction of hose. 
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7. When would you use a double tip torch? 

On large copper tubing. 
D- Cn small tubing. 

C, When soldering inverted joints. 

D. In hard to reach places. 



0. 



Why should you never silver solder cap tube with tv/ister torch? 



A- The flux ruins cap tube. 

fi. Cap tube will beco£a« plugged. 

C. Torch will become plugged. 

D. Cap tube will become too hot. 

9- How hot does the material have to be to silver solder? 

A. 900 degree.^. 

B. 1600 degrtjes. 

C. 700 degre.:*.s. 

D. 1100 degrees. 

10. When done with torch and tip make sure? 

A. The tank is turned off and hose is bled. 

B. Turn up tank and turn doiTO regulator. 

C. Turn regulator off and bleed hose. 

D. Change the tip. 
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PERFORMANCE ACTIVJTY: 



LEAK DETECTOR 



IKTRDDUCTION •■ 

This LAP will cover the use of selected types of leak detectors used in 
refrigeration. The only prerequisite is to have read and completed the 
previous LAPS. 



REVIEW: 

A refrigeration system has to be con.pletely sealed without leaks to operate 
effectively. There are several methods to check for leaks. To be an effective 
serviceman, you will have to know how to use the leak detectors. 

SKILL COMPETENCY : 

upon successful completion of this LAP, you will be able to do the following. 

1. Know the different types of leak detectors. 

2. Be able to use their safely in an appropriate manner. 



DISCUSSION: 



Studv the chapter in Mod ern Refrigeration and Air Conditioning on Commercial 
lystLs instating an^-^^F^TI^^the chapter in Getting Itarted xr^JIeatxna 
and Air_Condit :ioninq Serv ice_ covering leak detectors. 



DEMONSTRATIOM : 

Have your insuructor deir^ons tr a te if you have problems, 



PEREORMAMCE ; 



Have your 
detectors . 



instructor give you the experiment for this LAP covering leak 
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EVALUATION : 

Notify the instructor when you are ready to take the written test. Have the 
instructor evaluate your performance test. All items should be completed 
successfully. 

SUMMARY : 

Go over the test with the instructor. You should now understand the following 

1. The different types of detectors used in refrigeration. 

2. How to use them in a safe and appropriate manner. 

After successful completion you can fill out SPK and proceed to the next LAP. 
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LAP TEST: LEAK DETECTORS 



Ncui'ie four (4) types of leak detectors? 

A. Electronic, halite, bubble solution, dytell. 

B. Electronic, dytell, bubble solution, vinegar. 

C. Smoke, hydrolic detector, dytell, halite. 

D. Electronic, halite, bubble solution, carbic acid. 

What is the most accurate type of leak detector? 

A. Bubble solution. 

B. Halite. 

C. Electronic detector* 

D . Smoke 

Why should a halite leak detector be used in a well ventilated room? 

A. Smells terrible. 

B. Makes you high. 

C. Gives off toxic fumes. 

D. Very sensitive. 

What is the simplest leak detector to use? 

A. Electronic leak detector. 

B. Bubble solution. 

C. Halite torch. 

D. Absorption detector. 

Why should you be very careful when using leak detectors? 

A. Working with high voltage, 

B. Gives off toxic fumes. 

C. Expensive and very sensitive. 

D. Could cause explosion. 

What is the first thing you do when using electronic leak detectors? 

A. Warm it up. 

B. Solution on it. 

C. Calibrate it. 

D. Clean tip. 
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7. When checking for leaks on low side have unit? 

A. Turned off. 

B. Turned on. 

C. Have cycled three (3) times. 

D. Evacuate system. 

8. Is it safe to check for leaks on high side with unit running? 

A. Yes, 

B. No. 

C. Sometimes. 

D. Only on central air. 

9. VJYiy do you check around bottom of joint for leak? 

A. Leaks accure on bottom. 

B. Easier to check bottom. 

C. Refrigerant is heavier and air tends to fall. 

D. Solder flows poorly at bottom of joint, 

10. What color shows on halite torch when a leak is detected? 

A. White. 

B. Brown. 

C. Green. 

D . Aqua . 
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PERFORMANCE ACTIVITY: vacuum pum ps ^ 

INTRODUCTION : 

This LAP will cover the use of a vacuum pump, care and maintenance. The only 
prerequisite is to have read and successfully completed the previous LAP. 



A refrigeration system has to be completely dry and uncontaminated to operate 
properly. To obtain a dry system you need a vacuum pump capable of pulling a 
deep vacuum. 

SKILL COMPETENCY : 

Upon successful completion of this LAP you will be able to do the following: 

1. Know the types of pumps available - 

2. Know how to operate the pump safely in an appropriate mannor - 
DEMONSTRATION : 

No demonstration necessary unless you have problems, 
D ISCUSSION ; 

Study the chapter in Domestic Hermetic S ys tems and Servicing covering deep 
vacuum puiaps. 

PERFOPKANCK ; 

Go over t\\e operating procedures for the vacuum pump. 



REVIEW: 



Principal Author{s;): john Carey 
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EVALUATION : 

Notify the instructor when you are ready to take the written test. Have 

the instructor evaluate your performance test. All items should be completed 

successfully. 



Go over the test with the instructor. You should now understand the following: 

1. VJhat a vacuum pump is. 

2. How it is used. 

3. How to take care of it. 

After successful completion you can fill out SPR and proceed to the next LAP. 



SUMMARY : 



V. 
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LAP TEST: VACUUM PUMPS 



Why is a vacu\ini pump used in refrigeration? 

a. lower pressure in system, 

b. removes moisture and impurities from system. 

c. clean compressor out. 

d. make easier charge system. 

Why should you change oi.l in a compressor periodically? 

a. oil becomes rusty. 

b- oil will plug compressor. 

c. oil turns dark black. 

d. oil becomes contaminated. 

To pull a deep vacuum what should your micron gauge read? 

a. 1,000 

b. 2,000 

c. 3,000 

d. 300 

How long should a vacuum be pulled on a system? 

a. 3 hours. 

b. 7 hours. 

c. depends on a wet or dry system, 
d- Ih hours. 

Name two (2) ways of checking a vacuum? 

a. with a manometer and set of gauges. 

b. with a manometer and micron gauge. 

c. with a micron gauge and manifold set. 

d. with a static gauge and manometer. 

What is used with a vacuum pump to see if you have a tight system? 

a< high vacuum manifold set. 

b. low vacuum manifold set. 

c. static pressure gauge. 

d. system analyzer. 
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7. What type of -oil is used in a vacuum pump? 



a. any good non detergent oil. 

b. thirty (30) weight. 

c. vacuum pump oil. 

d. ten (10) weight. 



8. Why must you be careful when charging a system to isolate the vacuum piimp? 



a. refrigerant can damage pump. 

b. vacuum pump can suck oil out. 

c. may damage manifold set» 
d» may rupture a hose- 

9. What is considered a complete vacuum? 



a. 29.2 inches mercury. 

b. 30.05 inches mercury. 

c. 28.95 inches mercury. 

d. 27.3 5 inches mercury. 



10. How is a vacuum measured? 



a. pounds per square inch. 

b. in inches of mercury. 

c. in feet of mercury. 

d. in BTU's. 
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CHARGE CYLIITDER 



INTRODUCTION ; 

This LAP Will cover the use and operation of a charging cylinder. The only 
prerequisite is to have read and successfully completed the previous LAPS- 

REVIEW: 

To accurately charge a system, a charging cylinder is used to measure the 
amount of refrigerant to be put into the system. 

SKILL COMPETENCY ; 

Upon successful completion of this LAP you will be able to do the following: 

1, Know the different types of charging cylinders. 

2. Be able to use it safely and accurately. 
DISCUSSION i 

Study the chapter in Modern Refrigeration an d Air Conditioning covering charging 
cylinders . 

OEMONSTPJVTION : 

NO d3monstration needed unless you have problems , 
PSRFOR^IANCE : 

Go over the operating procedures for filling and using a charging cylinder. 
EVALUATION ; 

Notify the instructor vhen you are ready to take the written test. Have the 
instructor evaluate your performance test. All items should be completed success- 
ful y. 



Principal AuthOf($): John Carey 
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SUMMARY ; 

Go over the test with the instructor. You should now understand the following: 

1. Different types of cylinders used. 

2. Use it safely and accurately. 

After successful completion, fill out SPR and proceed to the next LAP. 
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LAP TEST: CHARGING CYLINDER 



When is a charging cylinder used? 

A. To check a vacuum. 

B. To check for leaks. 

C. To measure charge. 

D. To drain a refrigeration system. 



2. If you open the top valve in a charging cylinder you will get? 



A. A liquid. 

B. A gas. 

C. Neither. 

D. A pressure semi-liquid. 

3. If you open the bottom valve you will get? 



A. Liquid. 

B. Gas. 

C. Solids. 

D. Neither. 

4. How is the scale marked off in a charging cylinder? 



A. Pounds & ounces. 

B. Pints & quarts. 

C. Grains. 

D. Miligrams. 

5. If you can not get a complete charge in a system what do you use to force 
the rest of the refrigerant in with? 



A. A vacuum pump. 

B. A hi--pressure pump. 

C. A refrigerant expansion tool. 

D. Plug in a heater to build up pressure. 

6. What is the gauge on top of a charging cylinder measured in? 



A. Degrees fahrenheit. 

B . Degrees lentigrade . 

C. Pounds per square inch. 

D. Ounces per square inch. 
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7. Name 2 types of refrigerant used in a charging cylinder? 

A. Refrigerant 709 & 803. 

B. R 12 & R 22. 

C. R 621 & R 704. 

D. R 14 & R 29. 

8. What is the maximum pressure to be applied to a charging cylinder? 

A. 800 pounds. 

B. 600 pounds. 

C. 3 00 pounds. 

D. 125 pounds. 

9. When charging a system that is running you charge from? 

A. Both hi and low sides. 

B. Just the high side. 

C. Just low side. 

D. Doesn't matter. 

10. When charging a system that isn't running you charge from? 

A. High side. 

B. Low side. 
Both sides. 

D. Doesn't matter. 
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PERFORMANCH ACTIVITY: ^SCELLANP]or/.q matkrtat. 

INTRODUCTION ; 

This LAP will cover the use of miscellaneous material used in refrigeration 
and heating. The only prerequisite is to have read and completed successfully 
the previous LAPS- 

REVIEW : 

There are special materials used in refrigeration and heating that a technician 
must know a±>out. Some of these are oils, solvent^ and Abrasives. 

SKILL COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 
1- Know why these special materials are used. 
2. Know how to use them safely and accurately, 

DISCUSSION : 

Study the chapter in Modern Refrigeration and Air Conditioning covering Special 
Materials . 

PERFORMANCE : 
NOME 

EVALUATION : 

Notify the instructor when you are ready to take the written test. All items 
should be completed successfully. 

Principal Author(ix): john Caroy 
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SUMMARY ; 

Go over the test v/ith the instructor. You should now understand the following. 

1, Why these materials are used. 

2. How to use them. 

After successful completion of this LAP you can fill out SPR and proceed to 
the next LAP. 
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What type of oil is used in a refrigeration system? 

a. 10 weight. > 

b. 20 weight non detergent. 

c. 10-40 high detergent oil. 

d. special prepared mineral oil. 

Viscosity is time in seconds it takes for a definite quantity of oil 
to flow through? 



a. 100 degrees fahrenheit. 

b. 100 degrees centigrade- 
c- 70 degrees fahrenheit. 
d. 211 degrees fahrenheit. 

Oil must have a minimum of? 



a. carbon acid. 

b. moisture wax and foreign matter. 

c. moisture and non hydro carbon. 

d. rust inhibitors and friction adhesive. 



What is used to test oil for moisture content? 



a. dialectric test. 

b. moisture meter. 

c. moisture indictor test. 

d. hydroelectric test- 

What is an abrasive used for? 



a. to braiie steel. 

b. cleaning and smoothing surface. 

c. to raise temperature in copper. 

d. to eliminate moisture content. 

Should gasoline be used for a cleaner? 

a. only in a well ventilated area. 

b. yes. 

c . no . 

d. on condensers only. 
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7. Can a person use carbon Tetrochloride for cleaning? 

a. yes. 

b. no . 

c. only on condensers. 

d. only on vaporators. 

8. What does cleaning solvent do? 

a. remove moisture, oil, and grease sludge. 

b. removes oil, grease^ and any burrs in pipe. 

c. removes oil, sludge, grease and installation from windings, 
d* removes oil, sludge and all stoppages. 

9- What are gaskets used for? 

a. to hold joints together. 

b. to act as a cushion. 

c. seal joints between assembled parts. 

d. to prevent vibration. 

10. What are 2 popular types of gaskets? 

a. steel and iron. 

b. lead and aluminum. 

c. wood and cork. 

d. cork and lead. 
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INTRODUCTION : 

This LAP will cover the use of refrigerants and safe handling of them. The 
only prerequisite is to have read and completed successfully the previous LAP, 

REVIEW : 

A refrigeration system has to be properly charged with the right refrigerant 
to operate properly. There are several types of refrigerants used for the many 
different refrigeration systems available today. It is important for the 
technician to be careful handling refrigerant because it can be dangerous. 

SKILL COMPETENCY ; 

Upon successful completion of this LAP you will be able to do the following: 

1. Know the different refrigerants available. 

2. Know how to handle the refrigerant safely. 

3. Kaiow what type of system it is used for. 

DISCUSSION ; 

Study the chapter in Modern Refrigeration and Air Conditioning covering Types 
of Refrigerant. 

PERFOPMANCE ; 

Have the instructor show you how to fill a charging cylinder. 



EVALUATION ; 

Notify the instructor when you are ready to take the written test. Have the 
instructor evaluate your performance test. All items should be completed 
successfully. 



Principal Author (S): John Carey 
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SUMMARY ; 

Go over the test with the instructor* You should now understand the following: 

1. What refrigerants are available. 

2. What systems they are used in. 

3. HOW to handle the refrigerant safely. 

After successful completion you can proceed to the next unit after taking this 
unit test and performance test. 
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fliiCalli^ LAP TEST: 



REFRIGERANTS AND PURPOSE 



1. 



3. 



4- 



a. R-lj- 

b. R-12 

C. R-22 

D. R-504 

^ is used as a good flushing agent? 
What refrigerant is usea ab 

a. R-11 
B. 

C. R-22 

D. R-113 

^nps refrigerant R-22 come in? 
What color can does reirxy 

a . white 

b. green 

c . blue 

d. orrange 

^n^c, refrigerant R-12 come in? 
What color can does rerrig 

a . white 

b . green 

c . blue 

d. orange 

Name 3 properties of R-12? 



^Hnrless, doesn't burn, 
colorless. °^°^^f/ tasteless, 
colorless. °do-l-/^; ,^,_f laxmnable , 
rdorless. repells water. 



a. 

b. 

d. colorless, odo 

Refrigerant R-22 is? 

a. lighter than air. 

b" he5.vier than air. 

c same weight as air. 

d same property as air. 
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7. As temperature refrigerant goes up the pressure? 

a. stays the same. 

b. doubles. 

c. goes down. 

d. goes up. 

8. What is R-729? 

a. nitrogen. 

b. helium. 

c. air. 

d. argon. 

9. Refrigerant coining from service cylinder in a normal position comes out as? 

a. liquid. 

b. gas. 

c. combination. 

d. none of the above. 

10. When you invert a refrigerant cylinder, refrigerant comes out as? 

a. liquid. 

b. gas. 

c. combination. 

d. low pressure. 
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PERFORMANCE ACTIVITY; communications 

INTRODUCTION ; 

This LAP will cover communications between employees, employers, and customers. 
The prerequisite is to have read the introductory course and unit leg. 



Proper communications are needed to be an effective service technician. A 
service technician must be aware of himself, his abilities, the customer he 
deal3 with and his employer. Customer relations are a vital part of any service 
occupation as important as technical competence. 

SKILL COMPETENCY ; 

Upon completion of this LAPf you will be able to demonstrate proper communication 
which includes the following: 

1. Meet and greet customer. 

2. Communicate with the customer to: 

a. Determine the complaint. 

b. Gain customer confidence. 

c. Diplomatically tell the customer about the appliance if needed. 

d. Present the bill while leaving good will. 

e. Make customer feel chat he has received his money's worth of 



3. Conduct yourself professionally. 

4. Clean, neat and expedient manner. 
DISCUSSION : 

Study the chapter in Getting Started in Heating and Air Conditioning Service / 
covering communication. 



REVIEW: 
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DEMONSTRATION ; 

Several discussions will be held with the instructor. Check with instructor 
before proceeding. 

PERFORMANCE ; 

Your abilities in connnunications shall be monitored throughout the course. 
EVALUATION : 

Notify the instructor when you are ready to take the written test, all items 
should be accomplished successfully. 

SUMMARY : 

Go over the test with the instructor- You should understand the following: 

1. How to communicate effectively with the customer and employer. 

2. Conduct yourself professionally. 

3. Meet and greet the public. 

4. Have a clean and neat appearance. 

After successful completioni record L. .-^ on SPR and proceed to the next LAP. 
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Name something to tell customers on new installation? 

a. operation and guarantee. 

b. operation and how long it will last. 

c. guarantee and what problems to expect. 

d. what to fix if it breaks. 

What do you first check on a service call? 

a. power cord, 
b- if cooling. 

c. customer complaint. 

d. refrigerant level. 

What is the basic rule in customer relations? 

a. customer doesn't know what they are talking about. 

b. customer is always right. 

c. always be friendly and honest. 

d. tell customer what he wants to hear. 

Why are inventory reports important? 

a. to check and see if employee is honest. 

b. to keep inventory up to date. 

c. to separate good from bad parts. 

d. avoid tax problems. 

Why have call reports been surveyed? 

a. to see if employees are honest. 

b. to get a chance to talk to customers. 

c. to sell new products. 

d. to make sure service is completed properly and fairly. 
Why are trucks equipped with CB radios? 

a. so the driver can have someone to talk to. 

b. for emergencies only. 

c. £or rerouting. 

d. makes It easier to find directions. 
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7. What does an employer look for in an employee? 

a. someone that makes a lot of money. 

b. someone that knows refrigeration. 

c. minority. 

d. someone good and punctual. 

8. What does an employee expect from his employer? 

a. lots of money. 

b. good medical and dental benefits. 

c. appreciation and chance to advance. 

d . paid sick pay. 

9. What does a customer expect from a company? 

a. honest service and fair prices. 

b. fast service. 

c. cheap price. 

d. get the shaft. 

10. Why do you want to work? 

a. to make' money. 

b. to feed 6 kids and wife. 

c. to keep up with the Jones. 

d. self satisfaction and accomplishment. 
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1. What are swagging tools used for? 

a. swagging fittings 

b. enlarging tubing ends 

c. reducing tubing ends 

d. pinching of tubing ends 

2. What is used to measure vacuum and pressure? 

a. relief gauge. 

b. compound gauge. 

c. pressure gauge. 

d. device gauge. 

3. When cleaning a copper fitting with a brush, which way do you rotate the brush? 

a. clockwise. 

b. counter clockwise. 

c. both directions- 

d. it doesn^t matter. 

4. What type of wrenches are used on refrigeration lines? 

a. flair nut. 

b- long nose pliers. 

c. pliers. 

d. water pump pliers. 

5. :^at is used to close off a tubing end before soldering? 

vice grip. 

b. hammer and chisel. 

c. pinch of tubing. 

d. crimp cf tubing. 

75.02.01.02 



6. Name three (3) types of torch tips. 

a. single tip, double tip, triple tip. 

b. single, double, twister. 

c. single, twister, triple. 

d. t«ike your choice. 

6fi 
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7. What fuel is used for silver soldering? 

a. LP gas. 
b- propane. 

c. natural gas. 

d. acetylene 

8. Using a twister tip what do you do with the regulator? 

a. set for 6^ pounds. 

b. turn all the way up. 

c. turn all the way down. 

d. set for 12 pounds. 



How 



hot does the material have to be to silver solder? 



a. 900 degrees. 

b. 1600 degrees. 

c. 700 degrees. 

d. 1100 degrees. 

10. When done with torch and tip make sure: 

a. the tank is turned off and hose is bled. 

b. turn up tank and turn down regulator. 

c. turn regulator off and bleed hose. 

d. change the tip. 

75.02.01,03 

11. Name four (4) types of leak detectors? 

a. electronicr halite, bubble solutionr dytell. 

b. electronic, dytell, bubble solution, vinegar. 

c. smoke, hydrol Lc detector, dytell, halite. 

d. electronic, halite, bubble solution, carbic acid. 

12. What is the simplest leak detector to use? 

a. electronic leak detector. 

b. bubble solution. 

c. halite torch. 

d. absorption detector. 

13. What is the first thing you do when using electronic leak detectors? 

a. warm it up. 

b. solution on it. 

c. calibrate it. 

d. clean tip. 



ERIC 



67 



751.02.01.00 



Page 3 



75,02.01,03 (continued) 

14. Is it safe to check for leaks on high side with unit running? 

a. yes. 

b . no . 

c. sometimes. 

d. only on central air. 

15. Why do you check around bottom of joint for leak? 

a. leaks accure on bottom. 

b. easier to check bottom. 

c. refrigerant is heavier and air tends to fall. 

d. solder flows poorly at bottom of joint. 

1 7. 02.01.04 

16. Why is a vacuum pump used in refrigeration? 

a. lower pressure in system* 

b. removes moisture and impurities from system. 

c. cleans compressor out. 

d. makes easier charge system. 

17. Why should you change oil in a compressor periodically? 

a. oil becomes rusty. 

b. oil will plug compressor. 

c. oil turns dark black. 

d- oil becomes contaminated, 

18. To pull a deep vacuum, what should your micron gauge read? 

a. 1,000 

b. 2,000 

c. 3,000 

d. 300 

19. Hvow long should a vacuum be pulled on a system? 

a. 3 hours. 
7 hours. 

c. depends on a wet or dry system. 

d. IS hours. 

20. Name two (2) ways of checking a vacuum: 

a. with a manometer and set of gauges. 

b. v;itl. a manometer and micron gauge. 

c. with a micron gauge and manifold set. 

d. with a static gauge and manometer. 
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75.02.01.04 (continued) 

21. What is used with a vacuum pump to see if you have a tight system? 

a. high vacuum manifold .:,et. 

b. low vacuum manifold set, 

c. static pressure gauge. 

d. system cmalyzer. 

22. What type of oil is used in a vacuum pump? 

a, any good non detergent oil, 

thirty (30) weight. 

vacuum pump oil. 
d. ten (10) v/eight. 

23. Why must you be careful when charging a system to isolate the vacuum pump? 

a. refrigerant can damage pump. 

b. vacuum pump can suck oil out. 

c. may damage manifold set. 

d. may rupture a hcse. 

24. Vihat is considered a complete vacuum? 

a. 29.2 inches mercury. 

b. 30.05 inches mercury. 

c. 38.95 inches mercury. 

d. 27.35 inches mercury. 

25. How is a vacuum measured? 

a. pounds per square inch. 

b. in inches of mercury. 

c. in feet of mercury. 

d. in BTU^s. 

75.02.01.05 



26, When a charging cylinder used? 

a. to check a vacuum, 
to check for leaks. 

c. to measure charge. 

d. to drain a refrigeration system. 

27. If you open the bottom valve you will get? 

a. liquid. 

b« gas. 

c. solids, 

d* neither. 
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75.02,01.05 (continued) 

28, If you can not get a complete charge in a system, what do you use to force the 
rest of the refrigerant in with? 



a • 




b. 


a hi pressure pioinp. 


c • 


a refrigerant expansion tool. 


d. 


plug in a heater to build up pressure. 


Name 


2 types of refrigerant used in a charging cylinder: 


a. 


refrigerant 709 and 803. 


b. 


R 12 and R 22. 


c. 


R 621 and R 704. 


d. 


R 14 and R 29. 


When 


charging a system that isn't running you charge from? 


a. 


both hi and low sides. 


b. 


just the high side. 


c. 


just low side- 


d. 


doesn't matter. 



75.02.01.06 

31. Viscosity is time in seconds it takes for a definite quantity of oil to flow through? 

a. 100 degrees fcihrenheit. 

b. 100 degrees centigrade. 
c» 70 degrees fahrenheit. 
d. 211 degrees fahrenheit. 

32. What is used to test oil for moisture content? 



a. dtalectric test. 

b. moisture meter. 

c. moisture indicator test. 

d. hydroelectric te53t. 

33. Can a person use carbon tetrochloride for cleaning? 



a. yes. 

b . no . ' 

c. only on condensers. 

d. only on vaporators. 



34. What does cleaning solvent do? 

a. remove moisture, oil, and grease sludge. 

b. removes oil, grease, and any burrs in pipe. 

c. removes oil sludqe, grease and installation from windings. 

d. removes oil aludqe and all stoppages. 
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35 • What are gaskets used for? 

a. to hold joints together, 

b- to act as a cushion. 

c. seal joints between assembled parts. 

d. to prevent viberation. 



75.02.01.07 

36. What refrigerant is used as a good flushing agent? 

a. R-11 

b. R-12 

c. R-22 

d. R-113 

37. What color can does refrigerant R-22 come in? 

a. white. 

b. green. 

c. blue. 

d. orange. 

38. What is R-729? 

a. nitrogen. 

b. heleium. 

c. air. 

d . argon . 

39. Refrigerant coming from service cylinder in a normal position comes out as; 

a. liquid. 

b . gas . 

c. combination. 

d. none of the above. 



40. 



When you invert a refrigerant cylinder, refrigerant comes out as: 



a. liquid. 

b. gas. 

c. combination. 

d. low pressure. 

75.02.01.08 

41. Name something to tell customers on new installation? 

a. operation and guarantee.. 

b. operation and how long it will last, 
guarantee and what problems to expect. 

ER^C ^^^^ breaks. 
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42. What do you first check on a service call? 

a. power cord. 

b. if cooling- 

c. customer complaint. 

d. refrigerant level. 

43. What is the basic rule in customer relations? 

a. customer doesn't know v/hat they are talking about. 

b. customer is always right. 

c. always be friendly and honest. 

d. tell customer what he wants to hear. 

44. Wliy are inventory reports important? 

a. to check and see if employee is honest. 

b. to keep inventory up to date. 

c. to separate good from bad parts, 

d. avoid tax problems. 

45. Why have call reports been surveyed? 

a. to see if employees are honest. 

b. to get a chance to talk to customers- 

c. to sell new products. 

d. to make sure service is completed properly and fairly. 

46. Why are trucks equipped with CB radios? 

a. so the driver can have someone to talk with, 
b- for emergencies only, 

c. for rerouting. 

d. makes it easier to find directions. 

47. What does an employer look for in an employee? 

a. someone that makes a lot of money. 

b. someone that knows refrigeration. 

c. minority. 

d. someone good and punctual. 

48. VThat does an employee expect from his employer? 

a. lots of mone^/. 

b. good medical and dental benefits. 

c. appreciation and chance to advance. 

d. paid sick pay. 
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49. What does a customer expect from a company? 

a. honest service and fair prices. 

b. fast service. 

c. cheap price. 

d. get the shaft. 

50. Why do you want to work? 

a. to make money. 

b. to feed 6 kids and wife. 

c. to keep up with the Jones 's. 

d. self satisfaction and accomplishment. 
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OBJECTIVE 1 ; 

Measure and record temperatures in Fahrenheit and Centigrade using appropriate t< 
equipment, and procedures. 

OBJECTIVE 2 ; 

Calculate in BTU ' s the amount of energy needed to do a specified amount of work. 



OBJECTIVE 3 ; 

Identify the major components on a simple refrigeration system (evaporator, 
pressor, condenser) • 



TASK: 



Using appropriate tools, equipment and supplies, take and record temperatures in 
Fahrenheit and Centigrade. Also, define the BTU and identify the major components 
of a simple refrigeration system (evaporator, condenser, and compressor) . 



ASSIGNMEOT: 
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CONDITIONS: 



You win be completing the tasks listed in conditions similar to those of a 
simple refrigeration repair shop. You will be allowed to use any resource commonly 
available to serviceman; i.e., reference texts, manufacturer s specifications 
and directions. The tasks must be completed in the time listed without any 
assistance from the instructor or other students. 



RESOURCES: 



Printed Material : . „, . 

Modern Refrigeration and Air Conditioning , Althouse 

^^WorlTstation which provides a drain (sink), a hot plate, and a container 
for water or refrigerant. 



Tools: 

1 Wide-necked thermos bottle 
1 Tablespoon 

1 Quart aluminum open topped can 

1 Small beaker 

1 Pair safety goggles 



Instruments: . ^ j r 

1 Glass-stemmed thermometer calibrated in degrees h. 
1 Gl as s-s termed thermometer calibrated in degrees C. 
1 Dial thermometer 
1 Recording thermometer 



Supplies : 

1 Carton crushed ice 
1 Package rock salt (fine) 
1 Package paper toweling 
1 1-lb cylinder R-12 
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ASSIGNMENT SHEET: OBJECTIVE 1 
JOB SHEET 
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i; Fin the thermos bottle with crushed Ice and water. Stir. 

2. Insert the two thennometers . Note and record the temperature. 

3. Pour out the water. Add 2 tablespoons full of rock salt. Add some water 
and stir for at least 3 minutes. 

4. Insert the two thermometers. Note and record the temperature. 

5. Fin the one quart aluminum can about 3/4 full with warm water and place it 
on the hot plate. 

6. Install the two thermometers in the can. Heat to boiling. Record the 
temperatures . 

7. Add two tablespoons full of rock salt to the boiling water; be careful, 
it may boil over. 

8- Repeat Step 6 above, using only some liquid R-12. instead of Ice and water. 
DATA: 



Ice water mixture 



Ice salt mixture 



Boiling salt water 

R-12 

Remarks: 



Stem Thermometer 
op. oc. R K 



Dial Thermometer 
OF. °C. R K 



Rec. Thermometer 
OF. R K 
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ASSIGNMENT SHEET: OBJECTIVE 2 
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BTU PROBLEM SHEET 



How much heat win be required to raise the temperature of 62,4 lbs (1 cubic ft) 
of water from 40° F. to 80° F? 



How much heat must be removed to cool 50 lbs of water from 80° F. to 35° F? 



ERIC 




OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1: 






1. Uses safe practices and procedures. 






Criterion: No injury or damage results to indi vidua! (s) o\ 


the 




equipment and complies with OSHA regulations. 






2. Uses aoDrooriate tools, eauioment. and procedures. 






Criterion: Complies to directions on Job Sheet 1-6 and th( 


J manufactu 


rer 's 


directions for use of the equipment. 






3. Accurately takes and records and calculates 






temperatures in Fahrenheit and Centigrade. 






Criterion: Temperatures are to 1% of the actual tempera^ 


:ure. 




Objective 2: 






4. Accurately calculates the number of BTU's needed 






to do a specified amount of work. 






Criterion: Accurate to + 2% of the total per instructor's 


key. 
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CRITERION 
Met Not Met 



Obiective 3: 






5, Accurate Identification of components on a simple 






refrigeration system. 






Criterion: Complies to the information listed in the text, ^ 


odern 




Refrigeration and Air Conditioning, pp. 477-481 ( 


Compresso 




pp. 483-485 (Condensers), pp. 625-626 (Evaporator 


s) 




6. Completes the job In a reasonable time. 






Criterion: Not to exceed 2-1/2 hours. 












The student must complete 5 of the 6 line Items satisfactorily 






to complete this test. You cannot miss Item #6. 






\ . 






I 
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I NSTRUCTQR'S CRITERION KEY 



Line Item 4: 



Answer Key: Question 1 = 2496 BTU 
Question 2 - 2250 BTU 
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LAP TEST ANSWER KEY: HAND TOOLS 



1. B 

2. A 

3. B 

4. A 

5. C 

6. A 

7. C 

8. A 

9. C 
10. B 
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TEST ANSWER KEY: TJRCH TIPS 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



B 

D 
B 
A 
A 
C 
A 
D 
D 
A 
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LAP TEST ANSWER KEY: LEAK DETECTORS 



1. A 

2 . C 

3. C 

4. B 

5. C 

6. C 

7 . A 

8 . A 

9. C 
10. C 
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LAP TEST ANSWER KEY: VACUUM PUMPS 



1. B 

2. D 

3 . D 

4. C 

5. B 

6. A 

7. C 

8. A 

9. A 
10. B 
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Ijvp TEST ANSWER KEY: CHARGING CYLINDER 



1. C 

2. B 

3. A 

4. A 

5. D 

6. C 

7. A 
8- C 
9. 
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LAP TEST ANSWER KEY: 



1. D 

2. A 

3. B 
4- A 

5. B 

6. C 

7 . A 

8. A 

9. C 
10. B 
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1. B 

2. A 

3. B 

4. A 

5 . B 

6. B 
7 . D 

8. C 

9. B 
10. A 
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LAP TEST ANSWER KEY: 



1. A 

2. C 

3 . B 

4. B 

5. D 

6. C 

7 . D 

8 . C 

9. A 
10. D 



751.02.01.00 



UNIT TEST ANSWER KEY: REFRIGERATION TOOLS, 

MATERIALS AND REFRIGERANT 



LAP 01 

1. B 

2. B 

3. A 

4 . A 
5. 

LAP 02 

6. B 

7. D 

8. B 

9. D 

10. A 

LAP 03 

11. A 

12. B 

13. C 

14. A 

15. C 

LAP 04 



16. 


B 


17, 


D 


18. 


D 


19. 


C 


20. 


B 


21- 


A 


22. 


C 


23. 


A 


24. 


A 


25. 


B 


LAP 


05 



26. C 

27. A 

28. D 

29. ft- ^-^ 

30. B 



LAP 06 

31. A 

32 . A 

33. ^ ^ 

34. A 

35. C 

LAP 07 

36. A 

37. B 

38. C 

39. B 

40. A 

LAP 08 

41. A 

42. C 

43. B 

44 . B 

45. D 

46. C 

47. D 

48. C 

49. A 

50. D 
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File Code: 
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Date Published: 11/14/77 



Learning Activity Package 



Student: 
Date: _ 



PERFORMAMCE ACTIVITY: electricity 



INTRODUCTION : 

This LAP covers basic concepts or principles of electricity. The only pre- 
requisite is to have read the Introductory Course and Unit Leg. 

REVIEW : 

Air conditioning systems have many electrical components. Some of these are: 
motors, switches/ transformers, valves, and coils. To be a successful technician 
a knowledge of basic electricity is needed. 



SKILL COMPETENCY ; 

Upon successful completion of this LAP you will be able to do the following: 

1. Explain what electricity is and where it comes from. 

2. Demonstrate how and where to make electrical measurements - 

3. Properly use appropriate test equipment . 

4. Identify electrical parts and build a simple circuit, 

5. Diagnose correctly selected electrical problems. 

6. Answer written questions. 



DISCUSSION : 

Study the chapter in Getting Started in Heating and Air Conditioning 3 ervice_, 
which covers basic electricity. Answer questions #1 through 32 at the end of 
the chapter. 



Principal Author($): john Carey 



Page 2 



751.02.02.01 



DEMONSTRATION ! 

Have your instructor demonstrate the use of experiment kit and test equipment. 
CAUTION ! 

1. Use care in operating equipment. 

2. Check for power before testing. 

PERFORMANCE : 

Obtain experiment procedure and foJJo/ carefully. 
lilVALUATION ; 

Notify the instructor when you want to take the written test. Have the 
instructor evaluate your performance test. All items should be accomplished 
successfully. 



Go over the test with the instructor. You should now understand the following: 

1, How to measure voltage and current, 

2, How to check electrical circuits and components, 

3, Proper care and use of test equipment. 

After successful completion, record LAP on SPR and proceed to the next LAP. 



SUMMARY: 
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LAP TEST: 



BASIC ELECTRICITY 



1. What is electricity? 

a. electrons placed in series. 

b. form of residual power. 

c. electrons placed parallel. 

d. form of energy. 

2. How do electrons move? 

a. slow. 

b. fast- 

c. negative to positive - 

d. positive to negative . 

3. What ixCQ the requirements for a complete electrical circuit? 

a. source, load, conductor. 

b. volts, Amps, and resistance. 

c . volts , Ohms . 

d. Ohms and Amps. 

4. Vfhat is the purpose of a fuse? 

a. protects fuse holder . 

b. protects wiring equipment. 

c. protects wiring and components. 

d. protects from wind damage. 

5. HOW do you check a fuse to see if it is good? 

a- with AMP meter. 

b. with Volt meter. 

c. with Ohm meter. 

d. with a capacitor analyzer. 

6. What is a step-down transfox-mer? 

a. lov/ers voltage. 

b. raises voltage. 

c. triples voltage. 

d. sets lower in bracket. 
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7 . What is a volt-ohroiieter used for? 

a. measures Amps and Ohms. 

b. measures volts and resistance. 

c. measures current and resistance. 

d. sets lower. 

8. What is the first thing to do when checking resistance? 

a. turn control knob on. 

b. check voltage scale, 
c zero meter. 

d. chs -"k battery pack. 

9. How is an ammeter used? 

a. check Amps. 

b. resistance. 

c. volts. 

d. weight. 

10. How aany wires are there in 120v single pha^e power and how are they marked? 

a. 3, white, green, orange, 

b- 2, white and blacks 

c- 3, white, black, red. 

d. 2, both black. 
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F{l(> Code: 
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Date Published: 



11/14/77 



Learning Activity Package 



Student: 
Date: _ 



PERFORMA«S!CE ACTIVITY: thermostats 



INTRODUCTION : 

This LAP covers thermostats, the different types used, how they work, and 
how to check them. The prerequisite is to have completed the previous LAP. 



REVIEW: 

Modern Heating and Refrigeration use thermostats for control.li:ig the operation 
of electrical components. There is a wide variety of thermostats used, in 
different applications and service technicians need to know how they operate. 



SKILL COMPETENCY ; 

Upon successful completion of this LAt » you will be able to do the following: 

1. Describe how a thermostat operates, 

2. Demonstrate how to check thermostats. 

3. Answer, written questions. 



DISCUSSION : 

Study the chapter in Getting Started in Heating and Air Conditioning Service , 
vhich covers thermostats and their uses. Ansvrer questions #1 through 27 at 
the end of the chapter. 



DEMONSTRATION ; 
NONE 



PERT :)PMANCE ! 

Have your instructor qive you a heating cooling thermostat. Read the install-* 
ation and operating instructions* When you feel you understand It, install it 
on the heating trainer. 



Principal Author(i): John Carey 



Page 2 



751,0?.02.02 



VALUATION: 

Notify the instructor when you want to take the written test. Have your 
instructor evaluate your performance test. All items should be accomplished 
successfully. 

gUMMARY ; 

Go over the test with the instructor. You should now understand the following: 

1. Typical types of thermostats used for heating and cooling. 

2. Installation needed for proper operation. 

3. The different ways of checking a ther^oscat- 

After successful completion of this IxAP, record it on your SPR and proceed 
to the next LAP. 
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LAP TEST: THERMOSTATS 



What are the main components of a thermostat? 

a. thermometer, dial and switches, 

b- thermometer, dial and wire. 

c. wire, dial and switches. 

d. screws, wire and dial. 



How is a bimetal used? 



a. as a weight. 

b. as a spring, 

c. as a switch, 
d- as a hinge. 

What is the delay in delivering air at the proper temperature called? 

a. start up tii'ae. 

b. heat up time. 

c. thermal inertia, 
d- lag time. 

Is the heat anticipator in most thermostats adjustable? 



a. sometimes. 

b. all the time. 

c. never, 

d. mo'jt of the time. 

How is a thermostat fastened to the wall? 

a. with screws in a level position. 

b. with nails in any position, 

c. screws so 70^ on the dial is straight up. 

d. with screws in any position that customer wants. 



When is the cooling anticipator energized? 

a^ when the compressor is on. 

b. when compressor is off. 

c. all the time. 

d. when it is above 76^ in the room. 
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7. When the cooling anticipator is energized, is there current through the 
compressor? 

a. sometimes, 

b. never. 

c. alot of current. 

d. small amount of current. 



8. Why -.3 cooling anticipation important? 

a. maintain current to theinnostat, 

b. maintain even controlled room temperature, 
c- to keep ice from forming on evaporator. 

d. to help lower the room temperature faster. 

9. Give the most usual designation for thermostat terminals, common, cooling, 
heating, and fan. 



a. white, yellow, red, green. 

b. blue, yellow, orange, green, 
c- white, yellow, red, blue- 

d- white, red, yellow, green. 

10- Where would you mount a thermostat? 



a. near a register. 

b. in the sunlight* 

c- on an outside wall. 

d. in a living space 50" to 60" from floor. 



11. What is a mercury switch used for? 

a. cycle blower. 

b. turn on resistance safety valve. 

c. cycle furnace • 

d. switch emergency resistance heat anticipation, 

12. What cycles the furnace blower on heating? 



a. thermostat. 

b. gas valve. 

c. limit switch. 

d. fan switch. 
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Learning Activity Package 

Student: 

Dale: 

PERFORMANCE ACTIVITY: hep.ting fu:vidai>ientals 

INTRODUCTION : 

This LAP covers some basic heating fundamentals that a service technician 
needs to know to service heating equipment. The prerequisite is to have 
read and completed the previous LAP. 

REVIEW : 

To understand how a heating system works, there is a need to know heating 
fundamentals- There are several ways of transferring heat, and there are many 
ways to produce heat. 

SKILL COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain some ways heat can be produced, 

2. Explain some ways of transferring heat. 

3- Explain how a typical heating system operates. 

4- Identify components of a typical heating system. 
5. Answer written questions about the above - 

DISC USSION ; 

Study the chapter in Getting Started in Heating and Air Conditioning . Answer 
questions 1 through 34 at the end of the chapter. 

DEMO . >JSTRAT ION : 

Your Instructor will explain and demonstrate "Firing Up*', lighting and cycling 
tho heating demonstrator. 




Principal Author($): John Carey 
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PERFORMANCE ; 

Under instructors supervision, identify the major components and their function 
in the operation of the heating system. 

EVALUATION : 

Tell your instructor when you are ready to take the written test- Have your 
instructor check over your performance test. All items must be accomplished 
successfully. 

SUMMARY : 

Go over the test with the instructor. You should now understand the following: 

1. Ways in which heat can be produced. 

2. Heat transfer techniques. 

3. Components used to produce heat. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: HEATING rUNDAMENTALS 



Unit 2: Lap 3 

1. Heating Is a form of? 

a. Force 

b. Energy 

c. Fuel 

d. Power 

2. What is cold? 

a. Present of heating molecules 

b. Difference between heat and humidity 

c. The movement of cold molecules 
d- The absence of heat 

3, What three (3) things must be present in order to have a flame? 

a. Fuel, Heat, Oxygen 

b. Heat, Oxygen, Water 

c. Fuel, Heat, Propane 

d. Blower, Heat Exchange, and Fuel 

4, What are the products combustion? 

a. Oxygen, Carbon 

b. Hydrogen, Carbon 

c. Nitrogen, Oxygen, Carbon 

d. CO^, H^O plus Nitrogen 

5. How many cubic feet of air does it take to produce 1000 BTU'S of heat? 

a. 12 cubic feet of air 

b. 7 cubic feet of air 

c. 10 cubic feet of air 

d. 20 cubic feet of air 

6, What are the products of incomplete combustion? 

a. CO^, H^o, and Soot 

I, H^O, CO 

c. Soot and CO 

d. C02, h2o, CO, and Soot 
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7, What percent of the furnace Is used to heat the house? 

a. 90% 

b. 80% 

c. 75% 

d. 95% 

8, What is the problem of a cold chimney? 

a. Condensation 

b. Nameration 

c. Partial heating 

d. Overdraft 

9, What ip the purpose of the heating exchanger? 

a. Seperate the hct from the cold 

b. Transfer heat, conduction and radiation 

c. Remove unwanted heat 

d. Exchange heat from dirty air to particles 
10- What are three (3) methods of transferring heat? 

a. Conduction, convection, radiation 

b. The sun, heat exchangerra blower 

c. Blower, heat exchanger, circulatory pump 

d. Sun light, heat waver, convection 
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PERFORMANCE ACTIVITY: HEATING COMPONENTS 

INTRODUCTION ; 

This LAP covers major components used on a typical heating system. The 
prerequisite is to have completed the previous LAP. 

REVIEW: 

The average heating system has several components needed for safe dependable 
operation. A service technician must become familiar with these components, 
understand how they work# and how to change them. 

SKILL COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

1. Identify components on a typical heating system. 

2. Properly operate and cycle a typical fur.iace. 

3. Replace components. 

4. Answer written questions. 

DISCUSSION ; 

Study the chapter in Getting Started in Heating and Air Conditioning Service . 
Answer questions 1 through 17. 

DEMONSTRATION : 

Have the instructor fire up the heating trainer. Go over the operation of the 
furnace. 

PERTORMANGE i 

Undor strict supervision by the instructor, you will firo the system. 




Principal Author($): John Carey 
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EVALUATION ! 

Tell your instructor when you are ready to take the writren test. Have your 
instructor check over your performanne tc:st. All items must be accomplished 
successfully. 



Go over the test with your ins true ^,or. You should now understand', the following: 

1. How to troubleshoot the system. 

2. How to change components. 

3. Function of the major components. 

4. How to identify the major componsnts. 

After successful completion, record LAP on SPR and proceed to the next LAP. 



SUMMARY: 
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EfeCUli^ '^^ST: HEATING COMPONENTS 



!• Name the two (2) basic types of blowers, 

a. High and low speed 

b. Forward and reverse 

c. Direct drive and belt drive 

d. Centrifical receparating 

2. What are two (2) types of filters? 

a. Throw away and permanent 

b. Square and rectangular 

c. Fiberglass and plastic 

d. Lefthand and fcighthand 

3. What is the purpose of the blower? 

a. Air and combustion 

b. Blow the gas Into the system 

c. Reduce static pressure 

c*. . Move the air throughout the system 

^, What test equipment do you use to check current on a motor? 

a. Volt meter 

b. Multimeter 

c. .Amp meter 

d. Milli volt meter 

5. A limit control Is? 

a. Safety device 

b. Speed control 

c. Safety valve 

d. A gas pressure valve 

6. What temperature is a limit control set at? 

a. 180 degrees 

b. 200 degrees 

c. 220 degrees 

d. 175 degrees 
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7. What is the purpose of a fan control? 



a. Cycle the blower 

b. Shut off the gas valve 

c . Turns on the gas valve 

d. Acts as a safety switch 



8. On thcj heat cycle is the t^otor set on high or low speed? 

a. Dosen't matter what speed 

b- On a heat pump, (would be low speed) 

c. Low speed 

d. High speed 

9. How do you change speed on the blower, on a belt drive system? 

a- Get a bigger squirrel cage 

b. Adjust the variable speed pulley 

c. Turn the motor around 

d. Tighten the belt 

10. Where are the major components located on a furnace? 



a. In the cabinet* 

b. In the plenuim 

c. In the heat exchanger 
d- In the blower cabinet 
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PERFORMA^5CE ACTIVITY: GAS HEATIN: 



INTRODUCTION : 

This LAP covers the typical gas residential heating system. The only pre- 
requisite is to have read and completed the previous U\r . 



REVIEW: 

Gas fired furnaces are used in many home heating systems. They are safe, 
economical units when installed and operated properly. 



SKILL CXDMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Replace components. 

2. Give efficiency check. 

3. Check unit for safe operation. 

DISCUSSION ; 

Study the chapter in Getting Started in Heating and Air Condit ioning Service 
(Allan Russell). Answer questions 1 through 32 at the end of the chapter. 
Study the chapter in Modern Refrigeration and Air Conditioning covering gas 
systems . 

DEMONSTRATION : 
NONE 



PE' JORMANCE : 

Remove gas valve, manifold and burner assembly, go over parts and operation 
with the instructor. 



Principal Author(«)! John Carey 
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EVALUATION ; 

Tell your instructor when you are ready to take the written teat. Have your 
instructor check over your performance test. All items must )e accomplished 
successfully. 

SUMMARY ; 

Go over the test with your instructor. You should nov understand the following: 

1. Operation of a gas furnace. 

2. How to troubleshoot components. 

3. How to change components. 

After successful completion, record the LAP on SPR and proceed to the next LAP. 
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LAP TEST: GAS HEATING 



1. How many clair.shells ^re there in a 3 burner furnace? 

a. 1 

b. 2 

c. 3 

d. 4 

2» How is primary air adjusted? 

a. with a da iper . 

b. draft diverter, 

c. shuttle. 

d. squirrel cage. 

3. What feeds gas into burners? 

a. muffler. 

b. manifold. 

c. supply tube. 

d. cross lighter. 

4- Wliat is the purpose of a crosslighter? 

a. light burners at same "ime. 

b. divert pilot light. 

c. relight pilot. 

d. cross over thermocouple. 

5. What is used to check gas pressure on a Jurnace? 



a. water diverter, 

b. draft gauge, 

c. thermo gauge. 

d. water gauge. 
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PERFORMANCE ACTIVITY: ^-^^ ^rgATiNG 

I NTRODUCTION : 

Thir. LAP coverri the typical oil fired heating system. The prerequisite is to 
hdvo read and completed the previous LAP. 



Oil fired systems are used a lot in the country, where natural gas isn't avail- 
able. Oil systems can be very satisfactory when properly installed and main- 
tained . 

SKILL COMPETENC Y: 

Upon successful completic^n of this LAP, you will be able to do the following: 
L, Check for safe operation of the unit. 

2, Give efficiency checks. 

3, Diagnose problems, 

4, Change defective components. 

DISC US SI OH ! 

.Study chapter 6 in Get ting Started in Heating and Air Conditioning Service 
(Allan Uussell) . Answer questions 1 through 35 at the end of the chapter, 
;.l5jo study tho chapter in Modern Re f rigeration and Air Conditioning covering 

.)i 1 ^ \ tv.d .^y:j terns, 

I )t^ONS;TPiVr ION : 

Have tJie inntructor fire up the oil fired system. Go over the operating 
pro(:«'dur<*i5 with liim. 



REVIE-W: 
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PERFORMANCE : 



Completely remove all major components of the system. Go over all parts with 
the instructor. Reassemble the system when you feel you know how everything 
operates. Get a combustion test kit from the tool room. Go over the operating 
procedure of the test kit twice. When you feel you understand how to use it, 
give the furnace an efficiency check. During all check-out procedures, make 
sure an instructor is present. At any time while working with the oil system 
and you have a problem, make sure you see aa instructor before proceeding 
further. If you feel confident in your work, continue on in the LAP. If not, 
repeat your performance part of the LAP. 

EVALUATION ; 

Tell your instructor when you are ready to take the written test. Have your 
instructor check over your performance test. All items should be accomplished 
successfully* 

SUMMARY : 

Go over the test with your instructor. You should now understand the following: 

1. How a typical oil fired furnace operates. 

2. How to troubleshoot systems. 

3. How to give efficiency checks. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: OIL HEATING 



1. What type of fuel oil is used in most domestic oil burners? 

a. number 4 fuel oil. 

b. number 3 fuel oil. 

c. number 2 fuel oil. 

d. number 10 fuel oil. 

2. When is a two pipe system used? 

a. when the vertical lift exceeds 8 feet. 

b. when the vertical lift exceeds 15 feet. 

c. when the vertical lift exceeds 3 feet. 

d. when the vertical lift exceeds 2 foot. 

3- How many heating surfaces does the oil heat exchanger have? 

a. 4 

b. 2 

c. 3 

d. 5 

4. The safety control and flame detection circuit for an oil burner are both 
enclosed in what is called: 

a. secondary control. 

b. low voltage control. 

c. primary control. 

d. ban limit control. 

5. In an oil burner system what is used to determine whether or not ignition 
has been accomplished? 

a. a flame detector. 

b. a noise detector. 

c. a safety limit switch. 

d. a fan switch. 

6. In a gun-type oil burner the oil is: 

a. heated up. 

b. automatized. 

c. pressurized. 

d. electrified. 
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7. The transformer is capable of putting out how many volts? 

a. 3600 

b. 4900 

c. 8700 

d. 10,000 

8- What does a fuel nozzle do? 

a. atomize, give fuel delivery, and form a pattern. 

b. atomize, give fuel delivery, and heat the f uel - 

c. heat the fuel, give delivery, and pressurize the fuel- 

d. heat the fuel, clean the fuel, and vaporize the fuel. 

9. What is the pump pressure usually set at? 

a. 95 pounds. 

b. 65 pounds - 

c. 100 pounds. 

d. 125 pounds. 



10. 



What does a service 



technician use for checking an oil system for efficiency? 



a. 



d- 



c . 



a volacity test kit. 
a combustion test kit. 
a U2 vonimeter. 
a smoke gun. 
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INTRODUCTION : 

This LAP covers the typical electric heating system, 
have read and completed the previous LAP. 



The prerequisite is to 



REVIEW : 

Electric systems are becoming more popular as the price of fossil fuels 

keep going up. Electric heat is safe, clean, efficient, and easy to work on, 

when properly installed and maintained. 

SKILL COMPETENCY ; 

upon successful completion of this LAP, you will be able to do the following: 

1. Diagnose systems failure. 

2. Change defective components. 

DISCUSSION ; 

Study the chapter on Electric Heating in Getting Started in Heating and Air 
conditioning. Answer questions 1 through 9 at the end of the chapter. 



DEMONSTRATION : 

Have the instructor go over operation of a furnace. 



PERFORMANCE : 

Check to see if the power is off. Disassemble the furnace, removing only 
major components. oTover the operation of the components with the instructor, 
Reassemble the system, then turn it on and check for proper operation When 
you feel confident that you understand how it operates, proceed on. If you 
don't, ask for some help from your instructor. 



PHncipa) Author{s): John Carey 
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EVALUATION ; 

Tell your instructor when you are ready tc take the written test. Have your 
instructor check over your performance test. All items must be accomplished 
successfully. 

SUMMARY : 

GO over the test with your instructor. You should now understand the following 

1. How a typical electrical heating system operates. 

2. Function of the components. 

3. Procedures for changing components. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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ElhlCMlM LAP TEST: ELECTRIC HEATING 

Why is electric heat becoming more and more popular? 

a, due to the shortage of natural gas 

b. because of low cost of electricity 

c, it's easier to work on 

d. electricity gives better efficient heating 
Does an electric furnace have a heat exchanger? 



a. only on large commercial units 

b. a heat exchanger is not needed 

c. all electric furnaces have heat exchangers 

d. only on resistance heating element electric furnaces 

How many BTU's are on in one kilowatt of electrical heat? 

a. 5,000 BTU's 

b. 3,415 BTU's 

c. 6,800 BTU's 

d. 2,415 r.TU's 

Why do we step start the heating elements in large electric 
furnaces? 



a. they heat up faster 

b. it's easier on the unit and won't overload the circuit 

c. it heats up slower 

d. it 's not as noisy 

How many limit controls are on electric furnace? 

a. 3 

b. 6 

c. only 1 

d. 1 for each element 

At what temperature is thermal fuse set to open? 



a. 600 to 

b. 300 to 

c. 200 to 

d. 350 to 



610 degrees 
310 degrees 
210 degrees 
360 degrees 
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7. How efficient is an electric furnace? 

a. 100% efficient 

b. 90% efficient 

c. 80% efficient 

d. 97% efficient 

8. What is the usual voltage of an electric furnace? 

a. 110 volts 

b. 220 volts 

c. 240 volts 

d. 440 volts 

9. For an electric furnace, what should the temperature rise be? 

a. from 70 to 90 degrees 

b- from 90 to 110 degrees 

c- from 50 to 70 degrees 

d- from 95 to 135 degrees 

10. When does the fan cone on in an electric furnace? 

a. slightly ahead ^r at the same time as the first element 

b, 30 seconds after the first element has started to heat up 
c- 2 minutes before the heating element comes on 

d. 3 minutes after the element has come on 
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PERFORMANCE ACTIVITY: COOLING FUNDAMENTALS 

INTRODUCTION : 

This LAP covers the cooling fundamentals of central air conditioning. The only 
prerequisite is to have read and completed the previous LAP. 

REVIEW : 

In order to have a complete total comfort system which maintains uniform tempera- 
ture year round, it is necessary to have cooling equipment to remove the heat 
gained during the summer months. A good service technician needs to understand 
and be able to service cooling systems. 

COMPETENCY : 



Upon successful completion of this LAP you will be able to do the following: 

1. Explain how a central air conditioning unit operates. 

2- Diagnose problems. 

3, Repair system malfunctions. 

ASSIGNMENT : 

Study Chapter 8 in Getting Started in Heating and Air Conditioning Service , (Allan 
Russell) . Answer questions 1 through 21 at the end of the chapter. 

WRITTEN EVALUATION : 

When you have completed the assigned material, take the written test. Upon 
successful completion, proceed to demonstration. 

DEMONSTRATION : 

Have your instructor run the air conditoner trainer. Go over operations with him. 
PERFORMi^NCE : 

If you understand the safe operating procedures for running the unit, ask your 
instructor for approval zo operate the trainer. Go over the operation of the 
unit. 



Vincipal Author(s): John Carey 



ERLC 



117 



751.02.02.08 



page 2 



PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check over your Performance Test. All items must be accomplished 
successfully. 

SUMMARY ; 

Go over the test with your instructor. You should now understand the following: 

1. How heat is removed from an air conditioned area. 

2. What a central air conditioner does. 

3. How it does it. 

After successful completion, record the LAP on SPR and proceed to the next LAP. 
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LAP TEST: 



COOLING FUNDAMENTALS 



What does an air conditioner do besides remove heat? 

a. humidify. 

b. dehiamidify- 

c. clean the air. 

d . remove smoke . 

What is used to measure heat? 

a . a thermometer . 

b. hydrometer, 

c. amprobe. 

d. manometer. 

Can laden heat be measured with a thermometer? 

a. only on days with heavy humidity. 

b. no. 

c. yes, at any time. 

d. only with a Taylor thermometer. 

What takes place during a change of state? 

a. a substance goes from liquid to solid. 

b. a substance gets hotter. 

c. a substance gets cooler. 

d. nothing happens. 

What is a British thermal unit? 

a. air moving in one direction and resistance to the air movement. 

b. the amount of heat used to raise one pound of water one degree F. 

c. the amount of heat it takes to raise one cubic foot of water one degree F. 
d! the amount of heat that is removed from one cubic foot of water one degree 

What do you use to measure sensible heat? 

a. hydrometer. 

b . a . thermometer . 

c. a heat sensing gauge. 

d. a barometer. 
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7. How can you change the boiling temperature of water? 



a. by increasing the pressure. 

b. by decreasing the heat. 

c. by decreasing the pressure. 

d. by holding a constant pressure in a confined container. 
8. Why is R22 used instead of R12 in air conditioning systems? 

a. it has a much higher laden heat of evaporation . 

b. it costs less. 

c. it's safer to use. 

d. it isn't affected by pressure. 



9. Can you use the temperature of refrigerant to find the pressure at which 
the refrigerant is at? 

a. yes, your pressure corresponds to your temperature. 

b. no . 

c. only when using refrigerant 22. 

d. only when using refrigerant 12. 



10. What is cooling? 



a. the removal of heat from the air stream. 

b. the adding of cooling or cold air to the air strecun. 

c. the evaporation of warm air. 

d. the condensation of warm air. 



11. What is the state of the refrigerant as it leaves the condenser? 



a. a vapor. 

b. a liquid. 

c. a low pressure vapor. 

d. a high pressure vapor. 



12. What is the state of the refrigerant as it leaves the evaporator? 

a. a high pressure liquid. 

b. a high pressure vapor. 

c. a vapor. 

d. a liquid. 

13. What happens to the refrigerant as it goes through the metering device? 



a. the pressure increases. 

b. the pressure doesn^t change. 

c. it changes state. 

d. the vapor changes to a liquid. 
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14. What does the compressor do? 

a. separates the filter from the evaporator. 

b. separates the condenser from the evaporator. 

c. compresses refrigerant gas. 

d. compresses refrigerant liquid,. 

15. What is another name for laden heat? 

a. unmeasured heat. 

b. hidden heat. 

c. exact heat. 

d. high pressure heat. 
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PERFORMANCE ACTIVITY: 



INTRODUCTION: 



COOLING COMPONENTS 



This LAP covers cooling components used in a typical central ail conditioner. 
The only prerequisite is to have read and completed the previous LAP. 

REVIEW : 

Before a sf ice technician can service a central air conditioner, he must first 
know what components there are and what they do in a typical system. 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Diagnose components failure. 

2. Replace major components. 

ASSIGNMENT : 

Study Chapter 9 in Getting Started in Heating and Air Condi;:ioninq Service, 
Answer questions 1 through 31 at the end of the chapter. 

WRITTEN EVALUATIO N: 

When you completi: the assignment and feel you understand the material, take the 
written test. Upon successful completion, continue. 

DEMONSTRATION : 

Get the instructor ro help if you have any trouble. 
P r.RFORMANCE : 

G» to the central air trainer, remove all major components, other than the sealed 
syscem components. Make sure you understand how everything operates and how they 
are removed and installed. 



Principal AuthorU): ^ohn Carey 



I 

| ERJC 



.U'2 



Page 2 



751.02.02.09 



EVALUATION : 

Tell your instructor when you are ready ro take the Performance Test- Have your 
instructor check over your Pe ormance Test. All items should be accomplished 
successfully* 



Go over the test with your instructor- You should now understand the following s 

1. HOW a typical central air conditioner operates. 

2. How the components are used. 

3. How to diagnose component failures. 

After successful completion, record UVP on SPR and proceed to the next LAP. 



SUMMARY : 
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LAP TEST: COOLING COMPONENTS 



What is the most important part of a sealed system? 

a. the condenser. 

b. the evaporator. 

c. the compressor. 

d. the metering device. 

What is it called when a system is shut off and the refrigerant condenses into 
a liquid and returns to the compressor? 

a. migration. 

b. frost back, 
c- flood back. 

d. low pressure accumulation . 

What is used to cool the compressor in a sealed system? 

a. the refrigerant vapor. 

b. refrigerant as a liquid. 

c* moisture in the refrigerant, 
d. 30 weight used in the system. 

What is used to prevent migration? 

a« a heat lamp. 

b. crankcase heater. 

c. cycle in the compressor. 

d. a defrost heater timer. 

What is the purpose of the condenser? 

a. to remove unwanted oil from the system. 

b. to remove heat from the refrigerant. 

c. to increase the pressure of the refrigerant. 

d. to change the refrigerant from a liquid to a vapor. 

What are the two purposes of an evaporator? 

a. remove moisture content and reduce the temperature. 

b- remove moisture content and increase the refrigerant pressure. 

c. change the refrigerant from a liqaid to a vapor and add humidity. 

d. add humidity and increase high side pressure. 
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7. Name 3 types of evaporator coils used in a central air conditioner. 

a. flat coil, A coil, and slant coil. 

b. flat coil, slant coil and round coil. 

c. round coil, sq^aare coil and A coil. 

d. A coil, slant coil and reverse coil. 

8. What is the purpose of a dryer? 

a. to dry out the refrigerant through increased pressure, 

b- to dry the oil from the system. 

c. remove both solids and undesirable soluables- 

d. defrost the evaporator. 

9. Why is one reason capillary tubes have come into wide spread use? 

a. its relial^ility . 

b- its costs. 

c. it's easy to install. 

d- it's easy to troubleshoot a capillary tube system. 

10. How do you measure super heat? 

a. with a electronic super heat thermometer. 

b. by measuring the temperature of the inlet and outlet of the evaporator. 

c. by measuring across the condenser and the evaporator. 

d. by using a super heat thermal gauge. 
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INTRODUCTION : 

This LAP covers the installation of a central air conditioning system. The only 
prerequisite is to have read and completed the previous L7VP- 

REVIEW: 

A service technician is often called upon to install or modify central air 
conditioning systems. A knowledge of proper installation is also needed to 
service existing units- Frequently, problems are a result of poor installation, 

COMPETENCY : 

Upon successful completion of this LAP, you will be able tc do the following: 

1, Properly install a central air conditioner. 

2, Diagnose problems related to incorrectly installed systems. 

3, Check air flow across coil (static pressure using water gauge and manometer). 
ASSIGNMENT ; 

Study Chapter 10 in Getting Started In Heating and Air Conditioning Service , (Allan 
RuBsell) . Answer questions 1 through 48 at the end of the chapter, 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the written test. Upon successful 
completion, continue, 

DEMONSTRATION ; 

Ask the instructor to help if you have A problem. 
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PERFORMANCE S 

Install central air conditioner in heating trainer. Check for the following: 
proper locations, condenser oil trap on line, proper lines and routing, proper 
evaporator, proper locations of evaporator, proper blower size, right rotation 
of motors right HP rating, proper supply and return size, balanced system, proper 
sized system for area it is handling, filter, condensation trap, condensation 
drain, static pressure, properly wired and fused, and most of all, proper 
operation procedure. After installation, check voltage and current draw. Have 
the instructor go over the installation with you. 

PERFORMANCE EVALUATION : 

Tell your instructor you are ready to take the Performance Test. Have your 
instructor check over your Performance Test. All items must be accomplished 
successfully . 

SUMMARY t 

Go over the test with your instructor, you should now understand the following: 

1. How a central air conditioner is properly installed. 

2. How a system is checked for performance. 

3. Proper operation of a central air conditioner* 

After successful completion, record LAP on SPR. Have your instructor give you 
a Unit Test and a unit Performance Test. After successful completion of your 
test, proceed to the next Unit. 
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LAP TEST: COOLING INSTALLATIONS 



What is a split system central air conditioner? 

a. when the evaporator is split in two sections. 

b. when the condenser is split in two sections. 

c. when the evaporator is housed in one cabinet and the condenser is housed 
in another cabinet. 

d. when the condenser sits on top of the evaporator. 

Where is the evaporator located in a central air conditioning system? 

a. in the furnace planum. 

b. along side the condenser. 

c. in the heat exchanger. 

d. in the blower ca±>inet. 

Where is the condenser located? 

a. on the south side of the house. 

b. under a shady tree. 

c. in the basement in a cool location* 

d. on the north side preferably on a concrete slab. 

Where would an oil trap be located? 

a. in the suction line. 

b. in the liquid line. 

c. in the high pressure release line. 

d. in the low pressure release line. 



When is an oil trap installed? 



a. 


when 


the 


evaporator 


is 


ten feet or 


more below the compressor. 


b. 


when 


the 


evaporator 


is 


ten feet or 


more above the compressor. 


c. 


when 


the 


evaporator 


is 


six feet or 


more below the compressor. 


d. 


when 


the 


evaporator 


is 


twelve feet 


above the compressor. 


b. 


when 


the 


evaporator 


is 


ten feet or 


more cibove the compressor . 


c. 


when 


the 


evaporator 


is 


six feet or 


more below the compressor. 


d. 


when 


the 


evaporator 


is 


twelve feet 


above the compressor. 
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7. After installing your lines on a central 

a. check all joints for leaks- 

b- check for frost on the condensation 

c. check for extreme heat on your high 

d. check for impingement of the filter 

S. What do you apply to all oil rings when 



air conditioner, what do you do? 



line, 
sides, 
screens . 

hooking up your pre-charged tubing? 



a. silicone grease r 

b. refrigeration oil. 

c. high detergent oil. 

d. vaseline. 



9. When wiring the system up, where do you place your main disconnect switch? 

a. in the basement close to the evaporator • 

b. along side the main furnace control - 

c. outside near your meter loop, 
d- on the condenser unit. 

10. How many volts is your thermostat operated with in most cases? 



a. 120 volts AC. 

b. 24 volts. 

c. 120 volts DC. 

d. 36 volts - 
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UNIT TEST: BASIC HEATING & AIR CONDITIONING 



75.02.02.01 

1. What is electricity? 

a. electrons placed in series. 

b. form of residual power . 

c. electrons placed parallel. 

d. form of energy. 

2 . How do electrons move? 

a. slow- 

b. fast- 
en negative to positive, 
d- positive to negative. 

3. What are the requirements for a complete electrical circuit? 

a. source/ load, conductor. 

b- volts, amps, and resistance. 

c. volts, ohms. 

d. ohms and amps- 

4. What is the purpose of a fuse? 

a. protects fuse holder - 

b. protects wiring equipment. 

c- protects wiring and components - 
d- protects from wind damage. 

5. How do you check a fuse to see if it is good? 

a. with cimp meter. 

b. with volt meter. 

c. with ohm meter. 

d. with a capacitor analyzer. 

6. What is a step-down transformer? 

a. lowers voltage. 

b. raises voltage. 

c. triples voltage. 

d. sets lower in bracket. 
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75.02>02.01 (continued) 

7 . What i8 a volt-ohmmeter used for? 

a. measures amps and ohms. 

b. measures volts and resistance. 

c. measures current and resistance, 
d* sets lower. 

8. What is the first thing to do when checking resistance? 

a. turn control knob on. 

b. check voltage scale. 

c. zero meter. 

d. check battery pack. 

9- How is an ammeter used? 

a. check amps. 

b. resistance. 

c. volts. 

d. weight. 

10- How many wires are there in 120v single phase power and how are they marked? 

a« 2, white, green, orange. 

b. 2, white and black. 

c. 3, white, black, red. 

d. 2, both black. 

75.02.02.02 

11. What are the main components of a thermostat? 

a* thermometer, dial and switches, 

b* thermometer, dial and wire. 

c. wire, dial and switches. 

d. screws, wire and dial. 

12. How is a bimetal used? 

a. as a weight. 

b. as a spring. 

c. as a switch. 

d. as a hinge. 

13. What is the delay in delivering air at the proper temperature called? 

a. start up time, 

b. heat up time. 

c. thermal inertia. 

d. lag time* 
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75.02.02.02 (continued) 

14. Is the heat anticipator in most thermostats adjustable? 

a. sometimes. 

b. all the time. 

c. never. 

d. most of the time. 

15. How is a thermostat fastened to the wall? 

a. with screws in a level position. 

b. with nails in any position. 

c. screws so 70^ on the dial is straight up. 

d. with screws in any position that customer wants. 

75.02.02.03 

16. Heating is a form of? 

a. force. 

b. energy. 

c. fuel. 

d . power . 

17. What is cold? 

a. present of heating molecules. 

b. difference between heat and humidity. 

c. the movement of cold molecules. 

d. the absence of heat. 

18. What three (3) things must be present in order to have a 

a. fuel, heat, oxygen. 

b. heat, oxygen, water. 

c. fuel, heat, propane. 

d. blower, heat exchange, and fuel. 

19. What are the products combustion? 

a. oxygen, carbon. 

b. hydrogen, carbon. 



20. 




b- 



a. 



d. 



c . 



12 cubic feet of air. 
7 cubic feet of air. 
10 cubic feet of air. 
20 cubic feet of air. 
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21. - What are the products of incomplete combustion? 

2 2 

a. cO , H 0, and soot. 

b. H^O, CO. 

c. soot and CO. 

d. CO^, H^O, CO, and soot. 

22. What percent of the furnace is used to heat the house? 

a. 90% 

b. 80% 

c. 75% 

d. 95% 

23- What is the problem of a cold chimney? 

a. condensation. 

b. nameration. 

c. partial heating, 
d- overdraft. 

24- What is the purpose of the heating exchanger? 

a- separate the hot from the cold, 

b. transfer heat/ conduction and radiation. 

c- remove unwanted heat. 

d- exchange heat from dirty air to particles. 
25. What are the three (3) methods of transferring heat? 

a. conduction* convection, radiation. 

b. the sun, heat exchanger, blower. 

c. blower, heat exchanger, circulatory pump. 

d. sun light, heat waver, convection. 

75.02.02.04 

26- Name the two (2) basic types of blowers. 

a. high and low speed, 

b. forward and reverse. 

c. direct drive and belt drive. 

d. centrifugal receparating . 

27. What is the purpose of the blower? 

a. air and combustion. 

b. blow the gas into the system. 

c. reduce static pressure. 

d. move the air throughout the system. 
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75,02^02.04 (continued) 

28. A limit control is? 

a. safety device. 

b. speed control. 

c. safety valve . 

d. a gas pressure valve. 

29. What temperature is a limit control set at? 

a. 180 degrees. 

b. 200 degrees. 

c. 220 degrees. 

d. 175 degrees. 

30. How do you change speed on the blower, on a belt drive system? 

a- get a bigger squirrel cage. 

b- adjust the variable speed pulley . 

c- turn the motor around - 

d. tighten the belt. 

75.02.02.05 

31. How many clamshells are there in a 3 burner furnace? 

a. 1 

b. 2 

c. 3 

d. 4 

32. How is primary air adjusted? 

a. with a damper . 

b. draft diverter. 

c. shuttle. 

d. squirrel cage. 

33. What feeds gas into burners? 

a. muffler. 

b. manifold - 

c. supply tube. 

d. cross lighter. 

34. What is the purpose of a crosslighter? 

a. light burners at same time. 

b. divert pilot light. 

c. relight pilot. 

d. cross over thermocouple. 
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75,02,02,05 (continued) 

35. What is used to check gas pressure on a furnace? 

a. wacer diverter. 

b. draft gauge. 

c. thermo gauge. 

d. v/ater gauge. 

75,02.02,06 

36. What type of fuel oil is used in most domestic oil burners? 

a» number 4 fuel oil. 

b. number 3 fuel oil. 

c. number 2 fuel oil. 

d. number 10 fuel oil. 

37. When is a two pipe systeril used? 

a. when the vertical lift exceeds 8 feet. 

b. when the vertical lift exceeds 15 feet. 

c. when the vertical lift exceeds 3 feet. 

d. when the vertical lift exceeds 2 foot. 

38. In an oil burner system, what is used to determine whether or not ignition 
has been accomplished? 

a. a flame detector. 

b. a noise detector. 

c. a safety limit switch. 

d. a fan switch. 

39. The transformer is capable of putting out how many volts? 

a. 3600 

b. 4900 

c. 8700 

d. 10,000 

40. What does a fuel nozzle do? 

a. atomize, give fuel delivery, and form a pattern. 

b. atomize, give fuel delivery, and heat the fuel- 

c. heat the fuel, give delivery, and pressurize the fuel. 

d. heat the fuel, clean the fuel, and vaporize the fuel. 

75.02.02.07 

41 • Does an electric furnace have a heat exchanger? 

a. only on large commercial units. 

b. a heat exchanger is not needed. 

c. all electric furnaces have heat exchangers o 

d. only on resistance heating element electric furnaces. 
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42. Why do we step start the heating elements in large electric furnaces? 

a. they heat up faster. 

b. it's easier on the unit and won't overload the circuit. 

c. it heats up slower. 

d. it's not as noisy. 

43. At what temperature is thermal fuse set to open? 

a. 600 to 610 degrees. 

b. 300 to 310 degrees. 

c. 200 tc 210 degrees. 

d. 350 to 360 degrees. 

44. For an electric furnace, what should the temperature rise be? 

a. from 70 to 90 degrees. 

b. from 90 to 110 degrees. 

c. from 50 to 70 degrees* 

d. from 95 to 135 degrees. 

45. Whan does the fan come on in an electric furnace? 

a. slightly ahead or at the same time as the first element. 

b. 30 seconds after the first element has started to heat up. 

c. 2 minutes before the heating element comes on* 

d. 3 minutes after the element has come on. 

75.02*02.08 

46. What does an air conditioner do besides remove heat? 

a. humidify. 

b. dehumidify. 

c. clean the air. 

d . remove smoke . 

47. What is used to measure heat? 

a. a thermometer. 

b. hydrometer. 

c . amprobe . 

d. manometer. 

48. Can laden heat be measured with a thermometer? 

a. only on days with heavy humidity. 

b. no. 

c. yes, at any time. 

d. only with a Taylor thermometer. 
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75.02.02.08 (continued) 

49. What takes place during a change of state? 

a. u substamce goes from liquid to solid. 

b. a substance gets hotter. 

c. a substance gets cooler. 

d. nothing happens. 

50. What is a British thermal unit? 

a. air moving in one direction and resistance to the air movement. 

b. the amount of heat used to raise one pound of water one degree F. 

c. the amount of heat it takes to raise one c\ibic foot of water one degree P. 

d. the 2unount of heat that is removed from one cubic foot of water one degree F, 

51. What do you use to measure sensible heat? 

a. hydrometer. 

b. a thermoipeter 

c. a heat sensim g.^uge. 

d . a barometer . 

52. How can you change the boiling temperature of water? 

a. by increasing the pressure. 

b. by decreasing the heat. 

c. by decreasing the pressure. 

d. by holding a constant pressure in a confined container. 

53. Why is R22 used instead of R12 in air conditioning systems? 

a. it has a much higher laden her evaporation. 

b. it costs less. 

c. it*s safer to use. 

d. it isn't affected by pressure. 

54. Can you use the temperature of refrigerant to find the pressure at which 
the refrigerant is at? 

a. yes, your pressure corresponds to your temperature. 

b. no. 

c. only when using refrigerant 22. 

d. only when using refrigerant 12. 

55. What is cooling? 

a. the removal of heat from the air stre^mi. 

b. the adding of cooling or cold air to the air stream. 

c . the evaporation of warm air . 

d. the condensation of warm air. 
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75 > 02. 02. 09 

56. What is it called when a system is shut off and the refrigerant condenses into 
a liquid and returns to the compressor? 

a. migration. 

b. frost back. 

c. flood back. 

d. low pressure accumulation. 

57 • What is used to cool the compressor in a sealed system? 

a. the refrigerant vapor. 

b. refrigerant as a liquid. 

c. moisture in the refrigerant. 

d. 30 weight used in the system. 

58. Name 3 types of evaporator coils used in a central air conditioner? 

a. flat coil, A coil and slant coil. 

b. flat coil, slant coil and round coil. 

c. round coil, square coil and A coil. 

d. A coil, slant coil and reverse coil. 

59. What is the purpose of a dryer? 

a. to dry out the refrigerant through increased pressure. 

b. to dry the oil from the system. 

c. remove both solids and undesirable soluables* 

d. defrost the evaporator. 

60. How do you measure super heat? 

a. with a electronic super heat thermometer. 

b. by measuring the temperature of the inlet and outlet of the evaporator. 

c. by measuring across the condenser and the evaporator. 

d. by using a super heat thermal gauge. 

75.02>02.10 

61. What is a split system central air conditioner? 

a. when the evaporator is split in two sections. 

b. when the condenser is split in two sections. 

c. when the evaporator is housed in one cadjinet and the condenser is 
housed in another cabinet. 

d. when the condenser sits on top of the evaporator. 

62. Where is the evaporator located in a central air conditioning system? 

a. in the furnace planum. 

b. along side the condenser. 

c. in the heat exchanger. 

d. in the blower cadDinet. 
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75.02.02>10 continued 

63. Where is the condenser located? 

a. on the south side of the house* 

b. under a shady tree. 

c. in the basement in a cool location, 

d. on the north side preferably on a concrete slab- 

64. Where would an oil trap be located? 

a. in the suction line. 

b. in the liquid line. 

c. in the high pressure release line. 

d. in the low pressure release line. 

65- When is an oil trap installed? 

a. when the evaporator is ten feet or more below the compressor. 

b. when the evaporator is ten feet or more above the compressor. 

c. when the evaporator is six feet or more below the compressor. 

d. when the evaporator is twelve feet cibove the compressor. 
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Studtnt: 

Data: 



m Coda: 



751,02. UZ,00 



Dats PuUbhad: 



1-27-78 




UNIT PERFORMANCE TEST: BASIC HEATING AND AIR CONDITIONING 



OBJECTIVE 1 : 

Draw a pictorial wiring diagram of a central air conditioning unit, 
diagram of a central air conditioning unit. 



Draw a schematic 



OBJECTIVE 2 ; 

On an air conditioning unit or trainer, using appropriate tools, test equipment and 
procedures, troubleshoot the electrical portion of the unit and list what must be 
done to repair the unit. 

TASK : 

Using appropriate test equipment and troubleshooting procedures, identify four 
different electrical malfunctions from a possible twenty-four problems. Draw a 
pictorial wiring diagram and a schematic diagram of a central air doncitioning unit. 



ASSIGNMENT: 



CONDITIONS : 

The student will be allowed to use any tools, equipment, and reference materials 
commonly found in a typical refrigeration repair shop. He will not receive any 
assistance from the instructor or other students. Also, he must troubleshoot and 
Identify the four problems in four hours. 
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RESOURCES : 

Printed Material: 
Manufacturer's specifications 

Tools: 
Electronic analyzer 
Amprobe 

Adjustable wrench 
Socket wrench set 
Long nose pliers 
Diagonal cutters 
Screwdriver set 
Phillips set 

Utica Electrician's knife, standard size 
VOM 

Assortment of wire, fasteners, and repair parts 
Watt meter 
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Stutfant: 

Date: 



Ric Cods: . 



751.02.02.00 



Family Pay Number: 



Date Pubiith0d: 11/15/74 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1. The pictorial drawing of the system Is correct. 






Criterion: If the system were wired according to the 






diagram* It would function according to the 






manufacturer's spedf Iratlons . 






2. The schematic wiring diagram is correctly drawn. 






Criterion: It compares to the manufacturer's 






schematic diagram* 






Objective 2: 






3. Uses test eq^uipment properly. 






Criterion: Procedures used are those described in the 






Rj^nuf acturer * s speci f 1 cati ons^ and d1 recti ons . 






4. Recorded data is accurate, (volts, amps» ohms» 






watts). 






Criterion: To + 5% of the manufacturer's specifications. 
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CRITERION 
Met Not Met 



5. Uses appropriate troubleshooting procedures. 






Criterion: Problem(s) are identified. 






6. List appropriate repair procedures* 






Criterion: The system, when repaired, would function 






accordlna to the manufacturer's specifications, 






7. Follows safe practices and procedures. 






Criterion: No Injury results to anyone and procedures 






used are approved by OSHA. 






8. The job is completed in a reasonable time. 






Criterion: Not to exceed 4 hours. 






v.. 






The student must successfully complete 7 out of 8 line item 






to achieve an overall score of satisfactory. 
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LAP TEST ANSWER KEY: ELECTRICITY 



1. D 

2. C 

3. A 

4. C 

5. C 

6. A 

7. B 

8. C 

9. A 
10. C 
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LAP TEST ANSWER KEY: THERMOSTATS 



1. A 

2. C 

3. C 

4. D 

5. A 

6. B 

7. D 

8. B 

9. D 
10. D 
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LAP TEST ANSWER KEY: HEATING FUNDAMENTALS 



ERIC 



1. 


B 


2. 


D 


3. 


A 


4. 


D 


5. 


C 


6. 


0 


7. 


B 


8. 


A 


9. 


B 


10. 


A 
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LAP TEST ANSWER KEY: HEATING COMPONENTS 



1. C 

2. A 

3. D 

4. C 

5. A 

6. B 

7. A 

8. C 

9. B 
10. A 
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LAP TEST ANSWER KEY: GAS HEATING 



1. 

2. 
3. 
4. 

5, 



c 
c 
b 
a 
d 
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LAP TEST ANSWER KEY: OIL HEATING 



1 

JL • 




Z • 


•A 


•a 

3 • 


a. 


A 

**• 


p 


C 

D • 


A 


6. 


B 


7. 


D 


8. 


A 


9. 


C 


10. 


B 
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LAP TEST ANSWER KEY: ELECTRIC HEATING 

1. A 

2. B 

3. B 

4. B 

5. D 

6. B 

7. A 

8. B 

9. A 
10. A 
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LAP TEST ANSWER KEY: COOLING FUNDAMENTALS 



1. B 

2. A 

3. B 

4. A 

5. B 

6. B 

7. D 

8. A 

9. A 

10. A 

11. B 

12. C 

13. C 
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LAP TEST ANSWER KEY: COOLING COMPONENTS 



1. 


C 


2. 


A 


3. 


A 


4. 


B 


5. 


B 


b • 


A 


7. 


A 


8. 


C 


9. 


B 


10. 


B 
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LAP TEST ANSWER KEY: COOLING INSTALLATIONS 



1- C 

2. A 

3. D 

4. B 

5. A 

6. A 

7. B 

8. B 

9. D 
10. B 
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UNIT TEST ANSWER KEY: 



LAP 01 

1. D 

2. C 

3. A 

4. C 

5. C 

6. A 

7. B 

8. C 

9. A 

10. C 

LAP 02 

11. A 

12. C 

13. C 

14. D 

15. A 

LAP 03 



16. 


B 


17. 


D 


18. 


A 


19. 


D 


20. 


C 


21. 


D 


22. 


B 


23. 


A 


24. 


B 


25. 


A 


LAP 


04 


26. 


C 



27. D 

28. A 

29. B 

30. B 

LAP 05 

31. C 

32. C 

33. B 

34. A 

35. D 



HEATING AND AIR CONDITIONING 



LAP 06 

36. C 

37. A 

38. A 

39. D 

40. A 

LAP 07 

41. B 

42. B 

43. B 

44. tSt ^ 



45. 


A 


LAP 


08 


46. 


B 


47. 


A 


48. 


B 


49. 


A 


50. 


B 


51. 


B 


52. 


D 


53. 


A 


54. 


A 


55. 


A 


LAP 


09 


56, 


A 



57. A 

58. A 

59. C 

60. B 

LAP 10 

61. C 

62. A 

63. D 

64. A 

65. A 
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Oeto: 

PERF0RMA^5CE ACTIVITY: silver soldering 

INTRODUCTION ; 



This LAP covers the use of silver soldering on refrigeration sealed system. The 
I only prerequisite is to have read and completed successfully the previous units. 

' REVIEW: 

I Most joints in refrigeration units are silver soldered- This type of joint can 

I withstand constant vibration and high pressure without cracking. A technician 

must know how to silver solder to do a sealed system repair . 

t COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

' 1. Use a torch and tips in a safe and appropriate manner - 

2. Prepare work properly - 
j 3. Silver solder a joint. 

ASSIGNMENT ; 

j Study Chapter 2 in Modern Refrigeration and Air Conditioning , covering silver solder 

or brazing. 

j WRITTEN EVALUATION ! 

When you complete the assignment, take the written test. Upon successful completion, 
I continue. 

DEMONSTRATION : 

j Have /our instructor demonstrate how to 'silver solder a joint. 

PERFORMANCE : 

I Get the following tools out: torch, twin tip, twister tip, silver solder, flux, 

abrasive for cleaning tubing, striker, flaring block, swagging tools, hammer, pipe 

I cutter and reamer, and rag. Go to the work station and cut five (5) lengths of 

tubing, 6" long, various size diameter. Swag the ends, clean flux and silver solder 
these joints. Have your instructor check all work. When you are done, clean-up 

I your mess and put your tools away. 

Principal Author(s): John Carey 
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PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over yovir performance work- All items must be accomplished 
successfully as assessed by your instructor, 

SUMMARY : 

Have your instructor go over your test with you. You should now understand the 
following: 

1- What materials and tools are needed to silver solder . 
2. How to silver solder - 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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EAiciilitii 



LAP TEST: 



SILVER SOLDERING 



1. Why is it important to clean metal before flexing and silver soldering? 

a. the silver solder won't dull, 

so the flux can be applied easier. 

c. so you have a good leak proof joint. 

d. clean metal heats faster . 

2. When soldering how hot must the metal be? 

a. 600 degrees. 

b. 900 degrees. 

c. 1800 degrees. 

d. 1200 degrees. 

3. How do you cut a cap tube? 

a. with a hauraner and chisel. 

b. with a wire cutter. 

c. with a tubing cutter. 

d. with a file. 

4. How can you tell when the correct silver brazing temperature is raised? 

a, the flux becomes cleeu: and transparent. 

b. the flux becomes brown and dull colored, 
c* the fitting becomes blue. 

d. the flux begins to bubble. 

5. What amount of silver solder is ased to make a tight joint? 

a. h ounce. 

b. 2 inches. 

c. approximately the length, approximately the diameter of the joint 
being soldered. 

d. three (3) times the diameter of the joint. 
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PERFORMANCE ACTIVITY: evacuating, charging and leak testing 

INTRODUCTION ; 

This LAP covers evacuating, charging and leak testing a sealed system. The only 
prerequisite is to have read and completed successfully the previous LAP- 

REVIEW ; 

Everytime a sealed system is opened for a major repair, it should be evacuated, 
charged and leak tested. A technician must be able to do this if he is going 
to make a sealed system repair. 

COMPETENCY : 

Upon successful completion of this LAP you will be able to do the following: 

1. Set up a manifold set, vacuum pump charging cylinder and micron gauge on a 
sealed system. 

2. Charge a system using a charging cylinder and a sight glass. 

3. Check for leaks using bubble solution, halide torch detector, electronic leak 
detector and liquid tracer. 

ASSIGNMENT : 

Study Chapters 12 & 15 in Modern Refrigeration and Air Conditioning , covering 
evacuation, charging and leak detecting, installing gauges, service valve process 
tubes, charging cylinder, micron gauge driers and filters. Go over experiment 5 
in your lab manual covering charging the system. 

WRITTEN EVALUATION : 

When you complete the assignment, take the written test. Upon successful completion, 
continue. 

DEMONSTRATION : 

Have your instructor go over the use of the vacuum pump, leak detectors and micron 
gauge . 



rincipal Author(a): ^^^^ ^"^^'^Y 



I 

^ ' 153 



Page 2 



751.02.03.02 



PEFORMANCE ! 

Do experiment 5 in your lab manual covering charging the system. Be careful when 
working with the trainer, if you have any questions, ask yoxir instructor before 
proceeding. 

PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check your experiment. All items must be accomplished successfully as 
assessed by your instructor. 

SUMMARY : 

Have your instructor go over your test. You should now understand the following: 

1. The procedure for evacuating a system 

2. Why you evacuate a system 

3. How to charge a system accurately. 

4. HOW to check a system for leaks. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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EjASCJlli®^ LAP TEST: EVACUATING, CHARGING AND LEAK TESTING 

What do you use to discharge refrigerant gas to the outside air? 

a. A coil hose. 

b. A purging hose. 

c. An evacuating hose. 

d. A restriction hose. 

When evacuating a system what should you look for? 

a. An acid content. 

b. Moisture content. 

c. Proper oil content. 

d. Correct dryer size. 

What must you place on most domestic refrigerators before you can 
evacuate a system? 

a. Pressure release valve. 

b. Over load valve. 

c. Process valve* 

d. Tap-a-can valve. 

What is the best method for checking for leaks? 

a. Bubble solution. 

b. Alld torch. 

c* Electronic leak detector, 
d. Pulling a vacuum. 

What do you use for measuring a charge In a system? 

a. An offset scale. 

b. Charging cylinder. 

c. Micron gauge. 

d. Measuring cup. 

When changing a burnt out compressor before charging and installing 
a dryer what should be done to the system? 

a. Flush it out with a warm soapy solution. 

b. Flush it out with some diesel fuel. 

c. Flush It out with some refrigerant. 

d. Flush It out with calcium chloride. 
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8. 



9. 



10. 
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When checking for leaks what type of working conditions should you have? 

a. Well lighted area. 

b. Clean place to work. 

c. Well ventilated area. 

d. Easy access to components. 

When charging a system if you can not get the full charge to go Into 
the system, what do you do? 

a. Don't worry about it. 

b» Put it in on the high side. 

c. Heat the charging cylinder up. 

d. Apply 30 pounds of air pressure. 

When a refrigerant cylinder is inverted what will come out? 

a. Vapor. 

b. Liquid. 

c. Nothing. 

d. A combination of vapor-liquid. 
What do you use to evacuate a system? 

a. Low pressure pump. 

b. High vacuum pump, 

c. A filter dryer. 

d. An air compressor. 
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PERFORMANCE ACTIVITY: miscellaneous system repair 

INTRODUCTION ; 

This LAP covers miscellaneous sealed system repairs that you may have to perform 
on refrigeration systems. The only prerequisite is to have read and completed 
successfully the previous LAPS- 

RE VIEW ; 

Tnere are many sealed system repairs done which must be covered. There are several 
methods of doing them, all are correct if they follow manufacturer's specifications, 
A service technician must practice good sealed system repair procedures. 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Replace the following: 

a. Drier filter 

b. Sight glass 

c. Condenser 

d. Evaporator 

e. Heat exchanger 

f . Accumulator 

g. Liquid receiver 

2. Repair leaks in refrigeration lines by using epoxy and silver solder. 

3. Add oil to a system. 

4. Flush a system. 

ASSIGNMENT : 

Study Chapters 12 & 15 in Modern Refrigeration and Air Conditioning , covering the 
miscellaneous system repairs, evaporatot, condenser, drier, service valves, etc. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the written test. Upon successful 
completion , continue . 
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DEMONSTRATION : 

Ask the instructor to help if you have a problem. 
PERFORMANCE : 

Have your instructor assign a refrigerator for you to work on. Silver solder on 
some service valves. Check the systems for proper operation and leaks. Notify 
the instuctor when you have completed. 

PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished success- 
fully before proceeding. 

SUMMARY ; 

Have your instructor go over your test. You should now understand the following: 

1. How to perform a sealed system repair according to manufacturer's specifications. 

2. Why a dry system is important. 

After successfuly completion, record LAP on SPR and proceed to the next LAP. 
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lAP TEST: MISCELLANEOUS SYSTEM REPAIRS 



1. When replacing a dryer, what should be done so you don't ruin it? 

a. wrap a cold wet rag around it. 

b. make sure it is in a vertical position. 

c. make sure it is in a horizontal position, 

d. epoxy it on. 

2. When replacing a dryer, does it matter in what direction the dryer is 
installed? 



b. yes, it has to be in a vertical position. 

c. it has to be in a horizontal position. 

d. it should be installed with the arrow pointing in the direction of flow. 

3. When replacing a condenser on a domestic system, would you: 

a. epoxy it on. 

b. flare it on. 

c. silver solder it on. 

d. weld it on. 

4. When Installing a suction line filter, why do they have process valves on each 
side of the filter? 

a. to take temperature drops across the filter - 

b. to take pressure drops across the filter. 

c. to evacuate the filter. 

d. to charge the filter. 

5. What is the purpose of the oil separator? 

a. return oil to compressor. 

b. separate moisture from the oil. 

c. clean the oil. 

d. keep proper amount of oil in the system. 



a. 
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I PERFORMANCE ACTIVITY: COMPRESSOR change 



Studoit: 
D«t«: ^ 



INTRODUCTION; 



This LAP covers changing a compressor in a sealed system. The only prerequisite is 
to have read and completed successfully the previous LAP, 

REVIEW ; 

Compressor changes are the most common sealed system repairs done on a refrigeration 
system. A technician must know how to change one correctly- 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Remove compressor from a typical system, 

2. Install a compressor, making sure all lines are hooked up correctly. 
ASSIGKMENT ; 

Study Chapters 12 & 15 in Modern Refrigeration and Air Cond itioning, covering 
compressors and replacement procedures. 

WRITTEN EVALUATION : 

When you complete the assignment, take the written test. Upon successful completion, 
continue. 

DEMONSTRATION :: 

None - Ask for assistance if you have problems. 

Have your instructor assign you a unit to work on. Install service valves, 
discharge unit, remove compressor, flush lines, replace the compressor, pump 
down, recharge and check for leaks. 
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PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready to take the Perfoinnance Test. Have your 
instructor go over your Performance Test. All items must be accc«nplished success- 
fully as assessed by your instructor. 

SUMMARY ; 

Have your instructor go over your test. You should now understand: 

1. The procedure for changing a compressor. 

2. Why a clean, neat, tight system is needed. 

After successful completion, record LAP on SPR. Study for your Unit written and 
Performance Test. Tell your instructor when you are ready to take the tests. 
After successful completion, have your instructor sign off the unit, then proceed 
to the next unit. 
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KiVVCfWiTOI LAP TEST: COMPRESSOR CHANGE 



1. Before installing a new compressor, what should be checked? 

a. oil level of new compressor. 

b. color of compressor. 

c. BTU rating of compressor. 

d. high pressure kick-out switch. 

2. Which stub coming off the compressor is usually the largest? 

a. oil cooler line. 

b. first discharge line. 

c. second discharge line. 

d. suction line, 

3. After installing a compressor, what should you do with the line? 

a. coil the suction line. 

b. coil the capillary tube. 

c. make sure none of the lines are rubbing. 

d. paint all lines orange. 

4. What must be done when a compressor is changed? 

a. condenser removed. 

b. accumulator added. 

c. replace dryer. 

d. put on new support mounts. 

5. What do you never do to compressor stub? 

a. cut them with a tubing cutter, 

b. clean them off. 

c. swag them. 

d. bend them. 
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UNIT TEST: SEALED SYSTEM REPAIRS 



75.02.03.01 



1. 



Why is it important 



to clean nietal before flexing and silver soldering? 



a. the silver solder won't dull. 

b. so the flux can be applied easier. 

c. so you have a good loak proof joint. 

d. clean metal heats faster. 

2. When soldering, how hot must the metal be? 

a. 600 degrees* 

b- 900 degrees - 

c. 1800 degrees. 

d. 1200 degrees. 

3- How do you cut a cap tube? 

a. with a hammer and chisel. 

b. with a wire cutter. 

c. with a tubing cutter. 

d. with a file. 

4. How can you tell when the correct silver brazing temperature is raised? 

a. the flux becomes clean and tramsparent. 

b. the flux becomes brown and dull colored. 

c. the flux becomes blue. 

d. the flux begins to bubble. 

5. What amount of silver solder is lised to make a tight joint? 

a. 1/4 ounce. 

b. 2" 

c. approximately the length, approximately the diameter of the joint 
being soldered. 

d. three (3) times the diameter of the joint. 

75.02.03.02 

6. What do you use to discharge refirgerant gas to the outside air? 

a. a coil hose. 

b. a purging hose. 

c. an evacuating hoae. 

d. a restriction hose. 
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7. What must you place on most domestic refrigerators before you can evacuate 
a system? 

pressure release valve, 
over load valve • 
process valve - 
Tap-a-can valve. 

8. What is the best method for checking for leaks? 

a. bubble solution. 

b. a lid torch. 

c. electronic leak detector. 

d. pulling a vacuum. 

9. When changing a burnt out compressor before charging and installing a dryer, 
what should be done to the system? 

a. flush it out with a warm soapy solution. 

b. flush it out with some diesel fuel. 

c. flush it out with some refrigerant. 

d. flush it out with calcium chloride. 

10. What do you use to evacuate a system? 

a. low pressure pump. 

b. high vacuum pump- 

c. a filter dryer. 

d. an air compressor. 

75.02.03.03 

11. Before installing a new ccanpressor, what should be checked? 



a. 
b. 
c . 
d. 



a. oil level of new compressor. 

b. color of compressor. 

c. BTU rating of compressor. 

d. high pressure kick-out switch. 

12. Which stub coming off the compressor is usually the largest? 

a. oil cooler line. 

b. first discharge line. 

c. second discheurge line. 

d. suction line. 

13. After installing a compressor, what should you do with the line? 
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a. coil the suction line. 

b. coil the capillary tube. 

c . make sure none of the lines are robbing . 

d. paint all lines orange. 
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14. What must be done when a compressor is changed? 

a. condenser removed. 

b. accumulator added, 
c- replace dryer - 

d. put on new support mounts, 

15* What do you never do to compressor stub? 

a. cut them with a tubing cutter, 

b- clean them off. 

c . swag them - 

d. bend them. 

75.02.03-04 

16. When replacing a dryer , what should be done so you don^t ruin it? 

a. wrap a cold wet rag around it. 

b* make sure it is in a vertical position. 

c. make sure it is in a horizontal position. 

d. epoxy it on. 

17. When replacing a dryer, does it matter in what direction the dryer is in- 
stalled? 

a. no. 

b. yesr it has to be in a vertical position. 

c. it has to be in a horizontal position. 

d. it should be installed with the arrow pointing in the direction of flow, 

18. When replacing a condenser on a domestic system, would you: 

a. epoxy it on. 
b* flare it on. 

c. silver solder it on. 

d. weld it on. 

19. When installing a suction line filter, why do they have process valves on 
each side of the filter? 

a. to take temperature drops across the filter. 

b. to take pressure drops across the filter. 

c. to evacuate the filter. 

d. to charge the filter. 

20. What is the purpose of the oil separator? 

return oil to compressor, 
separate moisture from the oil. 
clean the oil. 

keep proper amount of oil in the system. 
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UNIT PERFORMANCE TEST: SEALED SYSTEMS REPAIR 



OBJECTIVE 1 : 

Using appropriate tools, equipment, supplies, and procedures, locate and correct 
troubles in a typical refrigerator or window air conditioner - 



Repair and service a domestic refrigerator or a window air conditioner, using appro- 
priate tools, equipment, supplies, and procedures. 



ASSIGNMENT: 



CONDITIONS : 

You will be allowed to use all the typical tools, equipment, supplies, and refer 
ences commonly found in a typical refrigeration repair shop. You will not be 
allowed to receive any assistance from the instructor or other students. 



RESOURCES : 

Printed Material: 

Modern Refrigeration and Air Conditioning , Althouse 

Equipment: 

A charged, but inoperative iiermetic refrigerator. 
One window air conditioner. 



TASK: 
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RESOURCES (ContJ : 
Tools: 

1 Hermetic service valve attachment kit 

1 8 inch adj. open wrench 

1 4 inch screwdriver - 1/4" x 1/32" blade 

1 1/4" ratchet wrench 

1 Set open end wrenches 

1 6" screwdriver - 1/4" blade 

1 #2 Phillips screwdriver 

1 Pair safety goggles 

1 Oiler with SAE 30 

Instrumefits: 

1 Hermetic amalyzer or test light 

1 Thenik)Hiet'er 

1 Gauge manifold with refrigerant lines 

1 Vacuum pump 

1 Electrical analyzer 

Supplies: 

1 12" length of 1/8" dia. 50-50 solder 
1 Clamp-on service valve 
1 Can soldering flux 
1 Wiping cloth 
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ASSIGNMENT SHEET 



OBJECTIVE 1: HERMETIC SYSTEM 



1. Start the system. If the unit won't start: 

(a) Check the electrical circuit, wall receptacles, thermostat, 
relay, capacitor, and wiring. 

(b) If internal trouble is indicated, a shop overhaul or replacement 
is necessary. 

2. If the unit starts but shuts off almost immediately, this trouble indicates 
an overload. The motor overload device is opening the circuit. Locate the 
trouble, repair if external or a major overhaul is necessary. 

3. If the unit runs continuously with little or no refrigeration, 

(a) Check for a dirty condenser or poor air flow 

(b) Install gauge manifold to determine the low and high side 
operating pressures and to check for refrigerant charge, 
clogged screens, etc. 

4. If the unit refrigerates, but not satisfactorily, check for moisture In 
system or lack of refrigerant. 

5. If the unit over-refrigerates (too cold), check the motor control thermostat. 



Name of Unit Model Year_ 



Kind of Refrigerant,^ ^Amount of Refrig., Lbs. Oz.. 

Normal Head Pressure _Normal Low Side Pressure 



Remarks: 
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ASSIGNMENT SHEET 



OBJECTIVE 1: WINDOW TYPE COMFORT COOLER 

1. Test the external circuit first: Power in, thermostat, relay, capacitors, 
overload protectors, motor compressor, filters, air flow, etc. 

2. Install gauges and test for leaks. 

3. Run the unit for at least fifteen minutes. 

4. If the unit is frosting or sweating down the suction line, the system may 
be overcharged. 

5. If the coil is starved, the screen or drier is partially clogged with moisture 
or dirt or the unit is undercharged. 

6. Repair what is necessary. Remove the refrigerant. BE CAREFUL! Replace the 
worn part. Assemble the unit. Evacuate the air, charge, and test for leaks. 





At the Beginning 


After 15 Minutes 


After Repair 


I Low Side Pressure 








Hiflh Side Pressure 








Suction Line Temp., Approx. 








Liquid Line Temp., Approx, 








Evoporator Air Temperature 








NoUe: G^mpressor 








AAotor 







Rsmorks: 
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Studont: 
Date: 



File Code: 



751.02.03.00 



Date Published: 



Family Pay Number: 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVEFiALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1. Uses appropriate safety procedures. 






Criterion: No injury result'' to anyone and procedures use^ 


i compare 




to OSHA requirements. 






2. Uses appropriate tools and equipment, and supplies. 






Criterion: Modern Refrigeration and Air Conditioning, paragraphs 3-36, 12-1 


throuqh 12-23, 3-22, 9-19 through 9-22, 1 5-99 21 -5 . 21-7 


, and 


mi^nijf.-.rturpr's sn^^ri r;^tinnq and Hirprtion<ii 






3. Uses aDDroDriate troubleshootina procedures. 






Criterion: Locates the malfunction without assistance 






from other people. 






4. Uses appropriate repair procedures. 






Criterion: Modern Refrigeration and Air Conditioning* and 






1 

Manufacturer's specifications and directions. 






5. Work is neat and professional. 
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CRITERION 
Met Not Met 



Criterion: Modern Refrigeration and Air Conditioning, and 






Manufacturer's specifications and directions. 






6, Gauge manifold is properly installed- 






Criterion: Modern Refrigeration and Air Conditioning, 12-17 






7. Data requested on the job sheet is accurate and complete 






Criterion: Compares to manufacturer's specifications. 






8. System has no leaks 






Criterion: No leaks can be detected by the instructor. 






9. All electrical and mechanical connections and 






fastenings are appropriate. 






Criterion: Mechanical installations compare to the Manufacturer's specifications 


1 

and electrical connections are correct according to the NEC 


(National Electrical Code.) 






10. System is operational. 






Criterion: It functions according to the manufacturer's spe 


:ifi cation 


s 


n. The job is completed in a reasonable time- 






Criterion: Not to exceed 6 hours. 






The student cannot mJss line items 10 or 11. Otherwise, he 






must satisfactorily complete 7 out of 9 items to poss this tei>t. 
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LAP TEST ANSWER KEY: SILVER SOLDERING 

1. C 

2. D 

3. D 

4. A 

5. C 
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lAP TEST ANSWER KEY: EVACUATE, CHARGE, AND LEAK TEST 



!• 


B 


2 . 


A 


3, 


C 


4. 


c 


5- 


B 


6. 


C 


7. 


c 


a. 


c 


9. 


B 


10- 


B 
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LAP TEST ANSWER KEY: MISCELLANEOUS SYSTEM REPAIRS 

1. A 

2 . D 

3. C 

4 . C 

5. C 
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LAP TEST ANSWER KEY: COMPRESSOR CHARGE 

1. A 

2. D 
3- C 

4. B 

5. A 



1 S 0 



UNIT TEST ANSV7ER KEY: SEALED SYSTEM REPAIRS 



LAP 01 

!• C 

2. D 

3. D 
4- A 

5. C 

LAP 02 

6. B 
7- C 

8. C 

9. C 
10- B 

LAP 03 

11. A 

12. D 

13. C 

14. C 

15. C 

LAP 04 

16- A 

17. D 

18. C 

19. B 
20- A 




Firmly 

Pr^^nii^ Lea 



Code: 



Date Published: n /4/77 



PERFORMANCE ACTIVITY: 



Stui^t: 
Date: _ 



ICE 



INTRODUCTION ; 

This LAP covers the ice type of refrigeration system. The only prerequisite is 
to have completed the previous 2 units satisf actor ily. 

REVIEW : 

The ice system is one of the oldest types of refrigeration systems- It clearly 
demonstrates the process of heat movement in a typical refrigeration system. 
This should help you understand how a refrigeration system works - 

COMPETENCY : 

Upon successful completion of this LAP, you should be able to do the following: 

1. Be able to explain the principle of refrigeration. 

2, Be able to explain how ice can be used for refrigeration. 

ASSIGNMENT ; 

Study Chapter 3 in Modern Refrigeration and Air Conditioning » covering the ice 
system of refrigeration. 

WRITTEN EVALUATION : 

When you complete the assignment, take the written test. Upon successful 
completion, continue. 

DEMONSTRATION : 

None. 

PERFORMANCE : 



None. 
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PERFORMANCE EVALUATION : 

There is no performance evaluation. 

SUMMARY ; 

Go over the test with your instructor, you should now understand the following: 
1. How heat is transferred in an ice system. 

After successful completion of this LAP, record it on your SPR and proceed to the 
next LAP. 
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a. Between 35 and 45 degrees. 

b. Between 40 and 50 degrees. 

c. Between 50 and 60 degrees. 

d. Between 25 and 30 degrees Fahrenheit. 



8* At what temperature does Ice freeze? 

a. 33 degrees Fahrenheit. 

b. 31 degrees Fahrenheit, 

c. 32 degrees Fahrenheit, 

d. 29 degrees Fahrenheit. 

9. When using ice for cooling temperatures below 32 degrees, what 
is needed? 



a. A salt mixture. 

b. An acid mixture. 

c. Sand mixed with the water. 

d. Colder temperature to freeze Ice at. 
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PERFORMANCE ACTIVITY: WATER EVAPORATION 

INTRODUCTION : 

This LAP covers the water evaporation type of refrigeration system. The only 
prerequisite is to have read and understood the pevious LAP . 

REVIEW ; 

An understanding of the water evaporation system will help in understanding heat 
transfer and movement in a refrigeration system. 

COMPETENCY : 

Upon successful completion of this LAP you will be able to do the following: 

1. Explain how water evaporation refrigeration functions. 

2. Be able to answer the test questions correctly. 

ASSIGNMENT : 

Study Chapter 3 in Modern Refrigeration and Air Conditioning ^ (Althouse, Turnquiat, 
Bracciano) / covering water evaporative refrigeration. 

WRITTEN EVALUATION : 

When you have completed the assignment/ take the test. Upon successful completion, 
continue. 

DEMONSTRATION ; 

Mone . 

PERFORMANCE: 



None. 
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PERFORMANCE Ev'MiUATION : 

Go over the test with your instructor. You should now understand the following: 

1. How a water evaporation cycle operates. 

2. How heat transfer is produced. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: WATER EVAPORATIVE REFRIGERATION 



What happens when a fluid evaporates? 

a. Heat is absorbed. 

b. Heat is lost. 

c. Cold is absorbed. 

d. Cold is lost. 

What happens when moisture is evaporated fintn a person's skin? 

a. It becomes warmer. 

b. It becomes cooler. 

c. Nothing. 

d. Breaks out in a rash. 

What keeps a desert water bag cool? 

a. Rapid evaporation. 

b. It gets cold on the desert at night. 

c. The water keeps it cold. 

d. The bag gets just as warm as anything else in the desert. 
If the desert bag was water proof, would the water become cool? 

a. Yes. 

b. No. 

c. Only if it was completely full. 

d. Only when there is a lot of humidity in the air. 

Why is it not a good idea for the desert water bag to become warm? 

a. Because warm water will make you sick. 

b. Because the water will evaporate. 

c. Because warm water creates a calcium residue on the liner of the bag. 

d. Desert water bags do not become warm if filled with water. 
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PERFORMANCE ACTIVITY: COMPRESSION 

IMTRODUCTION : 

This LAP covers the typical compression system cycle in a refrigeration unit. 

T>ie only prerequisite is to have read and completed successfully the previous LAP. 

REVIEW : 

''iie compression type unit is the most commonly used refrigeration system today. 
There are several types of compression systems. A service technician must know 
the difference between them and how they all operate. 

COMPETENCY ; 

Upon successful completion of this LAP you will be able to explain the operation 
of the following compression systems cycles: 

1. Capillary tube. 

2. Thermostatic expansion valve > 

3. Automatic expansion valve. 



ASSIGNMENT ; 

1. Study Chapter 3 in Modern Refrigeration and Air Conditioning , covering 
compression systems. 

2. Be able to answer test questions correctly. 

WRITTEN EVALUATION : 

When you feel you have mastered the assignment, take the test. Upon successful 
completion , continue . 

DEMONSTRATION ; 

Have the instructor go over the refrigeration trainer with you. 
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PERFORMANCE ! 

DO experiments 5,6,7,8 in your experiment book. Lab Manual for Ref rigeration 
and Air Conditioning . Answer all questions in lab book. 

PERFORMANCE EVALUATION ; 

Notify the instructor when you are ready to take the Performance Test. Have the 
instructor go over your Performance Test with you. All items should be accomplished 
successfully. 

SUMMARY : 

GO over the t,dst with your instructor. You should now un&erstand the following: 

1, The types of compression systems most commonly used. 

2. What the different cycles are for these types of systems. 



After successful completion, record LAP on SPR and proceed to the next 




G^ICMi®^ LAP TEST: COMPRESSION 



«.r^. 751.02.04.03 



, DatB PUMhhftrf! 12-13-77 



Name three (3) common metering devices • 

a, AXV, TXV, high side switch 

b, AXV, TXV, cap tube 

c, TXV, lou side switch 

d* Cap tube, TXV, low side valve 

What are the four(4) main parts in a compression system? 

a. Compressor, condenser, evaporator, metering device 

b. High side switch, evaporator, clndenser, compressor 

c. Compressor, evaporator, condenser, low side switch 

d. AXV, TXV, cap tube, compressor 

In a compression system, what does the compressor do? 



a. Compresses a liquid 

b. Compresses a gas 

c. Compresses a solid 

d. Compresses high pressure liquid 

4. Where is the metering device located in a compression system? 

a. Letween the compressor and ecaporator 

b. Between the evaporator and condenser 

c. Between the condenser and compressor 

d. Between he''** -^..changer and thermal element 

5. Where is the low pressure area In a compression system? 



a. Condenser 

b. Evaporator 

c. Compressor 

d. Condenser 
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PERFORMANCE ACTIVITY: 



INTRODUCTION; 



Date: _ 

ABSORPTION 



This LTlP covers the Absorption System of Refrigeration. The only prerequisite 
is to have read and completed successfully the previous LAP. 

REVIEW ; 

This LAP explains how a Refrigeration System operates without a compressor using 
heat to transfer the refrigerant. This type of system is used on camper units 
and other small portable refrigerators. It is used alot on older domestic units 
and central air. 

COMPETENCY ; 

Upon successful completion of this LAP you will be able to do the following: 

1, Explain the operation of an absorption cycle. 

2. Be able to answer test questions correctly. 

ASSI GNMENT ; 

Study Chapter 3 in Modern Ref rigeraticn and Air Conditioning , covering absorption 
systems . 

WRITTEN EVALUATION ; 

Upon completion of the assignment, take the test. Upon successful completion, 
continue • 

DEMONSTRATION ! 
None . 

PERFORMANCE : 
None. 



Principal Author($): John Carey 
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PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. All itens 
must be accomplished successfully. 

SUMMARY t 

GO over the test with your instructor. You should now understand the following: 

1. Understand the operation of an absorption system. 

2. Understand how it i o used in refrigeration. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: ABSORPTION SYSTKMS 



What type of refrigerant is used in the generator of an absorption 
system? 

a. Freon 12 

b. Freon 22 

c. Carbon 

d. Amonia water 

What is done to the fluid in the generator? 

a. It is heated. 

b. It is cooled. 

c. It is mixed thoroughly. 

d. It is inverted. 

What happens to the amonia gas in the condenser? 

a. It turns to a vapor. 

b. It is cooled and condensed to a liquxd. 

c. It is heated and condensed to a liquid. 

d. It is heated and condensed to a vapor. 

After being condensed, where does the liquid amonia flow? 

a. Into accumulator. 

b. Into a filter dryer. 

c. Into the receiver. 

d. Into the distribution tubes. 

What is the most popular fuel used in an intermittent absorption 
system? 

a. Gasoline. 

b. Diesel 

c. LP 

d. Kerosene 

What does a continuous cycle absorption system use to generate heat? 

a. Gas and electricity. 

b. Electricity and water vapor. 

c . Gas 

d. Heat from the engine. 
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7, In a continuous cycle absoiptlon system, what Is usually contained 
in the generator? 

a. Amonia and water. 

b. Carbon and water. 

c. Refrigerant II, 

d. Refrigerant 22. 

8- I»/hat is the ap Droxiniare pressure of a continuous cycle absorption 
system? 

a. 200 lb. per square inch. 

b. 176 lb. per square inch, 
c- 380 lb. per square incn, 
d. 125 lb. per square inch. 

9. How many raoving parts are there in the refrigerating mechanism of a 
continuous cycle absorption system? 

a. 3 

b. 2 

c. 1 

d. None, 

10. What kind of experiments were performed by Michael Faraday? 

a. To liquify gases. 

b. That Freon is heavier than air. 

c. That amonia could be heated. 

d. That amonia was a poor refrigerant. 

11. What is an important part of installation in a continuous cycle 
absorption system? 

a. It has to be leveled carefully. 

b. It has to be free of vibrations. 

c. It cannot be in contact with any walls. 

d. It has to be on a 5 degree angle. 
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AUTO AIR CONDITIONING 
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Sturf^t: 
Date: _ 



INTRODUCTION ; 

This LAP covers the typical automotive air conditioning system cycle. The only 
prerequisite is to have read and completed successfully the previous LAP. 

REVIEW ; 

There are several million car air conditioners out. They all have about the 
same refrigeration cycle. A good understanding of the system is needed to be 
competent in servicing these units. 

COMPETENCY ; 

upon successful completion of this LAP you will be able to do the following: 

1. Explain a typical auto air conditioning refrigerant cycle. 
2~ Be able to answer test questions correctly. 

ASSIGNMENT : 

Study Chapter 3 in Modern Ref ricferation an d Air Conditioning, covering auto air 
conditior.ing* 

WRITTEN EVALUATION : 

After comp..^tion of the assignment, take the test. Upon successful completion, 
continue . 

DEMONSTRATION : 
None . 

PERFORMANCE : 
None. 



iPrincapal Authors): John Carey 
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PERT^ORMAMCE EVALUATION ; 

Tell your instructor when you are ready co take the written test* All items 
must be accomplished successfully. 



SUMMARY ; 

Go over the test with your instructor- You should now understand the following 

1. The cycle of a typical auto air conditioner. 

2. How heat movement or transifer takes place. 

After successful completion, record LAP on SPR. Study for the Unit Written 
and Performance Tests. Notify your instructor when you feel you are ready to 
take the tests. 
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LAP TEST: AUTOMOBILE AIR CONDITIONING 




1. Where is the condenser on an automotible located? 

a. behind the car radiator, 

b, in front of the car radiator- 

c. underneath the right front fender. 

d, behind the compressor. 

2. How is the compressor driven? 

a. by electric motor. 

b. off the drive shaft, 

c. off the front of the car engine, 

d. by a separate gas engine, 

3. What controls the megnetic clutch on the coi^ipress. 



a, a thermostat. 

b, a low pressure switch, 

c. a high pressure switch, 

d. a cooling anticipator located under the condenser fan. 
What is used to control the flow of refrigerant in the system? 



a. a capillary tube. 

b. a suction throttling valve. 

c. an automatic expansion valve. 

d. a pressure release valve. 

At what speed does the compressor run? 



a. 2800 rpm. 

b. 3600 rpm. 

c. 1800 rpm. 

d. it depends on how fast the car engine is running- 

6. What is used to check to see how much refrigerant is in the system? 



a. a temperature gauge- 
a sight glass, 

c. a manometer, 

d. an analyzer. 
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7. Are e.ll car air conditioners wade by the same companyV 

a. yes. 

b. no, they are made by several companies. 

c. they are made by Frigidaire and York, 
d- they are imported from Europe. 

8. What type of compressors are used in the majority of car air conditioners? 

a. reciprocating. 

b. rotary. 

c. centrifugal, 

d . absorptions . 

9. How does a load factor differ in a car air conditioner compared to a house 
air conditioner? 

a. there is no difference. 

b. it is just about the same. 

c. the load in a car air conditioner changes drastically. 

d. the load factor in a house changes drastically. 

10. Where do you find the amount of charge a system will hold? 

a. it is stamped on the door frame of the car, 

b. you just charge them all according to the sight glass. 

c. you charge the system until it frosts back. 

d- there is usually a metal plate with the charge stamped on the compressor. 

11. What is usually the main cause of loss of refrigerant in a car air conditioner? 

a. ruptured evaporator. 

b. ruptured condenser. 

c. leaky expansion valve. 

d. the main seal in the compressor has gene out. 
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1. Are ice refrigeration systems still used? 

a. no. 

b. only at the nortn pole. 

c. both at the north and south pole. 

d. yes, they are still used in various applications. 

2. in an ice box, where is the ice located? 

a- at the bottom of the unit. 

b. at tha top of the unit. 

c. in the middle of the unit, 
d- in the back of the unit. 

3. An. ice refrigerator has to have what qualities? 

a. large area. 

b. small area. 

c. be well insulated. 

d. water resistant. 

4. What is one advantage of an ice refrigerator system? 

a. its high humidity. 

b. its low humidity. 

c- it's easily cared for. 
d- ice is easy to come by. 

5. What is the average range of temperature in an ice refrigerator. 

a. between 35 and 45 degrees. 

b. between 40 and 50 degrees. 

c. between 50 and 60 degrees. 

d. between 25 and 30 degrees Fahrenheit. 

75.02.04.02 

6. What happens when a fluid evaporates? 

a. heat is absorbed - 

b. heat is lost. 

c. cold is absorbed. 

d. cold is lost. 
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7, What happens when moisture is evaporated from a person's skin? 



a. it becomes warmer. 

b. It becomes cooler. 

c. nothing. 

d. breaks out in a rash. 



8. What keeps a desert water bag cool? 



a. rapid evaporation. 

b. it gets cold on the desert at night. 

c. the water keeps it cold. 

d. the bag gets just as warm as anything else in the desert. 
9. If the desert bag was water proof, would the water become cool? 



a. yes. 

b. no. 

c. only if it was completely full. 

d. only when there is a lot of humidity in the air. 

10. Why is it not a good idea for the desert water bag to become warm? 

a. because warm water will make you sick. 

b. because the water will evaporate. 

c. because warm water creates a calcium residue on the liner of the bag. 

d. desert water bags do not become warm if filled with water - 



75.02.04.03 



11. Name three (3) common metering devices. 



a. PuCJ , TXV, high side switch. 

b. AXV, TXV, cap tube. 

c. TXV, low side switch. 

d. cap tube, TXV, low side valve. 

12. What are the four (4) main parts in a compression system? 



a. compressor, condenser, evaporator, metering device. 

b. high side switch, evaporator, condenser, compressor. 

c. compressor, evaporator, condenser, low side switch. 

d. AXV, TXV, cap tube, compressor. 



13. In a compression system, what does the compressor do? 

a. compresses a liquid. 

b. compresses a gas. 

c . compresses a solid. 

d. compresses high pressure liquid. 
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75.02 , 04. 03 (continued) 

14. Where is the metering device located in a compression system? 

a. between the compressor and evaporator. 

b. between the evaporator and condenser. 

c. between the condenser and compressor. 

d. between heat exchanger and thermal Glement. 

15. Where is the low pressure area in a compression system? 

a. condenser - 

h. evaporator. 

c. compressor. 

d. liquid receiver. 

75.02.04-04 

16. What type of refrigerant is used in the generator of an absorption system? 

a. Freon 12. 

b. Freon 22. 

c. carbon. 

d. amonia water. 

17. What happens to the amonia gas in the condenser? 

a. it turns to a vapor. 

b. it is cooled and condensed to a liquid. 

c. it is heated and condensed to a liquid. 

d. it is heated and condensed to a vapor. 

18. After being condensed, where does the liquid amonia flow? 



a. into accumulator, 

b. into a filter dryer. 

c. into the receiver. 

d. into the distribution tubes. 

19. What is the most popular fuel used in an intermittent absorption system? 



a. gasoline- 
fa. diesel . 

c. LP 

d. kerosene. 

20. What does a continuous cycle absorption system use to generate heat? 



a. gas and electricity. 

b. electricity and water vapor. 

c. gas. 

d. heat from the engine. 
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21. in a continuous cycle absorption system, what is usually contained in the 
generator? 

a. amonia and water- 

b. carbon and water. 

c. refrigerant II. 

d. refrigerant 21. 

22. What is the approximate pressure of a continuous cycle absorption systemT 

a. 200 Iba. per square inch. 

b. 176 lbs. per square inch. 

c. 380 lbs. per square inch. 

d. 125 lbs. per square inch. 

23. HOW many moving parts are there in the refrigerating mechanism of a continuous 
cycle cibsorption system? 

a. 3 

b. 2 

c. 1 

d . none . 

24. What kind of experiments were performed by Michael Faraday? 

a. to liquify gases. 

b. that Freon is heavier than air. 

c. chat amonia could be heated - 

d'. that amonia was a poor refrigerant. 

25. What is an important part of installation in a continuous cycle absorption 
system? 

a. it has to be leveled carefully. 

b. it has to be free of vibrations. 

c". it cannot be in contact with any walls, 
d! it has to be on a 5 degree angle. 

75.02.04.05 

26. Where is the condenser on an automobile located? 

a. behind the car radiator. 

b. in front of the car radiator. 

c. underneath the right front fender. 

d. behind the compressor. 

27. How is the compressor driven? 

a. by electric motor. 

b. off the drive shaft. 

c. off the front of the car engine- 

d. by a separate gas engine. 
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75.02,04.05 (continued) 

28. What controls the magnetic clutch on the compressor? 

a. a thermostat. 

b. a low pressure switch. 

c. a high pressure switch. 

d. a cooling anticipator located under the condenser fan. 

29. What is used to control the flow of refrigerant in the system? 

a. a capillary tube. 

b. a suction throttling valve. 

c. an automatic expansion valve. 

d. a pressure release valve. 

30. At what speed does the compressor run? 

a. 2800 rpm. 

b. 3600 rpm, 

c. 1800 rpm. 

d. it depends on how fast the car engine is running. 

31. What is used to check to see how much refrigerant is in the system? 

a- a temperature gauge, 

b- a sight glass, 

c- a manometex . 

d- an analyzer. 

32. Are all car ai:r conditioners made by the same company? 
a- yes. 

b. no, they are made by several companies, 
c- they are made by Frigidaire and York, 
d. they are imported from Europe. 

33. What type of compressors are used in the majority of car air conditioners? 

a. reciprocating. 

b. rotary. 

c. centrifugal. 

d. absorption. 

34. How does a load factor differ in a car air conditioner compared to a house 
air conditioner? 

a. there is no difference, 

b* it is just about the same. 

c. the load in a car air conditioner changes drastically. 

d. the load factor in a house changes drastically. 
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75,02,04,u5 (continued) 

35. Where do you find the amount of charge a system will hold? 

a. it is stamped on the door frame of the car. 

b. you just charge them all according to the sight glass. 

c. you charge the system until it frosts back. 

d. ther.- is usually a metal plate with the charge stamped on the compr 
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UI^IT PERFORMANCE TEST: BASIC REFRIGERATION SYSTEMS 



OBJECTIVE 1 : 

Measure and record temperatu 
equipment, and procedures 



res in Fahrenheit and Centigrade using appropriate tools, 



OBJECTIVE 2 ; 
Calculate in BTU's the amount of energy nee 



ded to do a specified amount of work, 



OBiTECTIVE 3 ; 

- c^mr^Af^ T-Pf riaeration system (evaporator, cotv- 
Identify the major components on a simple retrigeracion y 

pressor, condenser) . 
TASK ; 

„.in, app.op.iat. tools '^^'^^T .^t^^Tl^'l^ IT .Z^tTlLr^lTlZlnTn.. 



ASSIGNMENT: 
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CONDITIONS ; 

You win be completing the tasks listed in conditions similar to those of a 
si ml erefH aeration Repair shop. You will be allowed to use any ^^jsource commnl^ 
av^lable to serviceman; i.e.. reference texts, manufacturer's specifications 
a^d directions Thfta^ks mu^t be completed in the time listed without any 
assistance from the instructor or other students. 



RESOURCES: 



inted Material: ... «-,^u ^ 

Modern Refrigeration and Air Conditioning . Althouse 

Wo^rStatlon which provides a drain (sink), a hot plate, and a container 
for water or refrigerant. 



Tool s : 

1 Wide-necked thermos bottle 
1 Tablespoon 

1 Quart aluminum open topped can 

1 Small beaker 

1 Pair safety goggles 



1 Glass-stemmed thermometer calibrated in degrees K 

1 Glass-stenmed thermometer calibrated in degrees C. 

1 Dial thermometer 

1 Recording thermometer 



Supplies: 

1 Carton crushed ice 
1 Package rock salt (fine) 
1 Package papar toweling 
1 1-lb cylinder R-12 
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1. Fill the thermos bottle with crushed ice and water. Stir. 

2. Insert the two thermometers. Note and record the temperature. 

3. Pour out the water. Add 2 tablespoons full of rock salt. Add some water 
and stir for at least 3 minutes. 

4. Insert the two thermometers. Note and record the temperature. 

5. Fill the one quart aluminum can about 3/4 full with warm water and place it 
on the hot jilate. 

6. Install the two thermometers in the can. Heat to boiling. Record the 
temperatures . 

7. Add two tablespoons full of rock salt to the boiling water; be careful, 
it may boil over. 

8. Repeat Step 6 above, using only some liquid R-12, instead of ice and water. 



Ice water mixture 


Stem Thermometer 
op. oc. R K 


Dial Thermometer 
OF. °C. R K 


Rec. Thermometer 
op. R K 
























Ice salt mixture 
























Boiling salt water 
























R-12 


















1 







Remarks ; 
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BTU PROBLEM SHEET 



How much heat will be required to raise the temperature of 62.4 lbs (1 cubic ft) 
of water from 40° F. to 80° F? 



How much heat must be removed to cool 50 lbs of water from 80° F. to 35° F? 
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Student: 

Data: 



File Cods: 



Data PuWUhad: 11/14/74 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



CRITERION 
Met Not Met 









1. Uses safe practices and procedures. 






Criterion: N> injury or damage results to individual(s) or 


the 




equipment and complies with OSHA regulations. 






2. USPS fjpprnp^iflte tools, eauioment, and procedures, 






Criterion: Complies to directions on Job Sheet 1-6 and th( 


i ma''iufectu 


rer's 


directions for use of the equipment. 






3. Accurately takes and records and calculates 






temperatures in Fahrenheit and Centigrade. 






Criterion: Temperatures are to + U of the actual tempera 


:ure. 




Objective 2: 






4 ArruratelY calculates the number of BTU's needed 






to do a specified amount of work. 






Criterion: Accurate to + 2X of the total per instructor's 


key. 
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CRITERION 
Met Not Met 



Obi active 3: 






5. Accurate Jdentifi cation of components on a simple 






refrigeration system. 






Criterion: Complies to the information listed In the text, h 


odern 




Refrigeration and Air Conditioning, pp. 477-481 ( 


Compresso 




pp. 483-485 (Condensers), pp. 625-626 (Evaporator 


s) 




6. Completes the job in a reasonable time. 






Criterion: Not to exceed 2-1/2 hours. 












The student must complete 5 of the 6 line items satisfactorily 






to complete this test. You cannot miss Item #6. 





























































ERIC 



751.02.04.00 



INSTRUCTOR'S CRITERION KEY 



Line Item 4: 

Answer Key: Question 1 = 2496 BTU 
Question 2 - 2250 BTU 
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LAP TEST ANSWER KEY: ICE 



1. D 

2. B 

3. C 

4. C 

5. A 

6. D 

7. A 

8. C 

9. A 
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LAP TEST ANSWER KEY: WATER EVAPORATION 

1. A 

2. B 

3. A 

4. B 

5. D 
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1. u 

2. A 

3. B 

4. A 

5. C 

6. A 

7. A 

8. A 

9. D 

10. A 

11. A 
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LAP TEST ANSVffiR KEY: AUTO AIR CONDITIONING 



1. B 

2. C 

3. A 

4. B 

5. D 

6. B 

7. B 

8. A 

9. C 

10. D 

11. D 
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UNIT TEST ANSWER KEY: BASIC REFRIGERATION SYSTEMS 



LAP 01 

1. D 

2. B 

3. C 

4. 1^ A 

LAP 02 

6- A 

7. B 

8. A 

9. 1^ 

10. D 

LAP 03 

11. B 

12. A 

13. B 

14. B 

15. B 

LAP 04 

16. D 

17. B 

18. A 

19. C .^3 

20. A 

21. A 

22. A 

23. D 

24. A 

25. A 

LAP 05 

26. ft 

27. ^ 

28. A 

29. B 

30. D 

31. B 

32. B 

33. A 

34. C 

35. D 
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PERFORMANCE ACTIVITY: 



COMPRESSION CYCLE 



Data: _ 



INTRODUCTION : 

This LAP covers compression cycles in rotary, reciprocating and centrifugal 
compressors. The only prerequisite is to have read and completed the previous 
LAPS. 

REVIEW ;- 

All compression type refrigeration systems use compressors of various shapes and 
sizes. A service technician must be acquainted with the operation of all of 
these units. 

COMPETENCY : 

Upon successful completion of this LAP/ you will be able to do the following: 

1. Explain a complete compression cycle. 

2. Explain the major components of the compression system. 
3- Identify major components and types of compressors « 

ASSIGNMENT : 

Study Chapter 4 in Modern Refrigeration and Air Conditioning ^ covering compression 
systems « 

WRITTEN TEST : 

When you have completed the assignment, take the written test. Upon successful 
completion / continue. 

DEMONSTRATION : 



None- Ask instructor for help if you have a problem. 
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PERFORMANCE ; 

Go to the trainer and do experiment 10 on compressors in your lab manual. Be 
careful with the trainer. Make sure the right valves are opened If you have 
problems, see your instructor for help. 

EVALUATION g 

Tell your instructor when you are ready to take the Performance Test- Have your 
instructor check over your Performance Test. All items must be accomplished 
successfully - 

SUMMARY ; 

Go over the test with your instructor. You should now understand the following: 

1. How a compression cycle works - 

2. How compression systems differ with different ref rigeraticn used. 
. What components are used to complete a typical compression cycle. 

After successful completion, reocrd LAP on SPR and proceed to the next LAP.. 
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LAP TEST: COMPRESSION CYCI*i: 



1. What is the major component used in a compression cycle? 

a. a compressor, 
b- a defuser. 

c. a heat exchanger. 

d. an evaporator. 

2. What four major components of a refrigeration system are used in a compression 
cycle? 

a. an evaporator, condenser, compressor, a metering device. 

b. an evaporator, condenser, low pressure switch, a metering device. 

c. a condenser, compressor, heat exchanger, a metering device. 

d. just your evaporator, condenser and compressor. 

3. What does the compressor do? 

a. compresses high pressure liquid. 

b. compresses low pressure vapor. 

c. compresses high pressure vapor. 

d. compresses moisture from the system. 

4. What is the purpose of a condenser? 

a. remove heat. 

b. add heat. 

c. hold refrigerant vapor. 

d. separate the compressor from the evaporator. 

5. What is the purpose of an evaporator? 

a. to make the refrigerator cold. 

b. to absorb heat. 

c. to create a high pressure area for the refrigerant to flow from. 

d. to separate the condenser from the compressor - 
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PERFORMANCE ACTIVJTY: 



TYPES OF COMPRESSORS 



INTRODUCTION ; 

This LAP covers the different types of compressors used in a refrigeration 
system. The only prerequisite is to have read and completed successfully the 
previous LAP. 

REVIEW : 

There are several types of compressors used in refrigeration. A service technician 
needs to be able to identify the type being used and why it is being used. 

COiMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1- Explain the operation of different types of compressors. 

A. Rotary 

B. Reciprocating 

C. Centrifugal 

D. Gear type 

E. Diaphragm type 

2. Explain how and why the compressor operates the way it does. 

ASSIGNMENT : 

Study Chapter 4 in Moderjgi Refrigeration and Air Conditioning , covering the various 
types of compressors. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 

None. 

PERFORMANCE ; 
None . 
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EVALUATION ; 

No Performance Test. 

SUMMARY ; 

Go over the test with your instructor. You should now understand the following: 

1. What the difference is between the various types of compressors. 

2. What type of system it would be used on. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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1. What type of compressors are quite similar in construction to a gasoline engine? 

a. rotary compressor. 

b. centrifugal compressor, 
c* diaphragm type. 

d. reciprocating compressor - 

2. What type of compressor uses an eccentric shaft and blades? 

a- a centrifugal. 

b. a rotary. 

c. a reciprocating. 

d. a diaphragm type. 

3. When is a centrifugal compressor used? 

a. in large air conditioning installations. 

b. on large walk-in coolers. 

c. on automobile air conditioners. 

d. in domestic refrigeration equipment. 

4. What two types of compressors are found to be impractical due to fine tolerances 
needed to maintain pumping efficiency? 

a. reciprocating and centrifugal, 

b. rotary and gear type. 

c. gear and diaphragm type* 

d. rotary and diaphragm type. 

5. What type of compressor is most commonly used in the refrigeration industry? 

a. rotary - 

b- reciprocating. 

c. centrifugal. 

d. diaphragm. 
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PERFORMANCE ACTIVITY: COMPRESSOR CONSTRUCTION 



OatQ: _ 



I 
I 
I 



INTRODUCTION ; 

This LAP covers compressor construction. It will give you a better understanding 
of the components used in a compressor and how they operate. The only prerequisite 
is to have read and completed successfully the previous LAF- 

REVIEW: 

The different compressors use different mechanical means to compress the refrigerant. 
To be able to identify one type of compressor from another, and service them, you 
should know the components of each- 

COMPETENCY : 

upon successful completion of this U\P, you will be able to do the following: 

1. Explain the components used in various types of compressors and their function. 

2. Be able to answer test questions correctly. 

ASSIGNMENT : 

Study Chapter 5 in Modern Heating and Air Conditioning , covering compressor construc- 
tion. 

WRITTEN EVALUATION : 

When you have complete^d the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 
None . 

PERFORMANCE : 
None. 



rincipai AuthorCs): John Carey 
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EVALUATION ; 

This LAP has no Performance Test. 
SUMMARY : 

Go over the test with your instructor. You should now understand the following 

1. What components make up each type of compressor . 

2. How they are assembled . 

3. VJhat work they perform. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: 



CONSTRUCTION 



1. On reciprocating compressors what are the gaskets made out of? 

a. paper and lead- 

b. plastic and cork, 
c- cork and lead. 

d. paper and cork. 

2. What type of material are the cylinder and heads of a reciprocating compressor 
made of? 

a. cast iron and cast steel. 

b. aluminum. 

c. a combination of copper and aluminum. 

d. brass and aluminum. 

3. What type of material is used on compressors used in automobile air conditioning 
systems? 

a. teflon coated. 

b. synthetic rubber seal. 

c. graphite seal. 

d. bronze seal. 

4. What type of material is used in a compressor valve? 

a. cast iron. 

b. thin copper discs. 

c. thin steel discs. 

d. aluminum discs- 

5. What type of compressor operates with revolving circular impellers connected 
in multiple stages? 

a. reciprocTiting. 

b. centrifugal. 

c. rotary. 

d. gear type compressor. 
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EVMiUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully. 

SUMMARY : 

Go over the test with your instructor. You should now understand the following: 

1. Why a compressor must be properly lubricated - 

2. What differen-: types of refrigeration oils are used, 

3. How to change oil in a compressor - 

After successful completion, record LAP on SPR. Study all of Unit IV, prepare for 
vour Unit Performance and written test- Notify your instructor when you are ready 
to take the test. After passing the test, record your score on SPR and notify 
your instrcutor when you are ready to take the Performance Test. After successful 
completion p go on to your next Unit and LAP. 
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LAP TEST: LUBRICATION 



1. What are the two ways compressors are lubricated? 

a. by a splash system or by a pressure feed system. 

b. by centrifugal force and a splash system. 

c. by centrifugal force and by an oil filter. 

d. by hydraulic pressure and a pressure force feed system. 

2. In a force feed or pressure system, vhat is used to move the oil? 

a. small oil pump. 

b. a transfer motor. 

c. an oil diverter. 

d. an oil separator. 

3. What is used to prevent excess oil pressure in the system? 

a. an overload release valve. 

b. a high pressure kick out switch. 

c. a temperature pressure release valve. 

d. a safety release valve. 

4. What are the requirements of a good lubr.icant for refrigeration equipment? 

a. must be moiature free, wax free and unf earning. 

b. it has to be a synthetic oil. 

c. it must be heat treated, wax free and free of impurities. 

d. it is a combination of synthetic and low on viscosity oil. 



5. What type of oil is used in a sealed system? 

a. 10 weight. 

b. multi weight. 

c. high detergent. 

d- special prepared mineral oil. 
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UNIT TEST: COMPRESSION SYSTEM AND COMPRESSORS 



75. 02. 05*01 



1. What is the major component used in a compression cycle? 



a. compressor. 

b. a defuser. 

c. a heat exchanger, 
an evaporator. 



What four major components of a refrigeration system are used in a compression 



cycle? 

a. an evaporator, condenser, compressor, a metering device. 

b'. an evaporator, condenser, low pressure switch, a metering device. • 

c. a condenser, compressor, heat exchanger, a metering device. 

d. just your evaporator, condenser and compressor. 

3. What does the compressor do? 

a. compresses high pressure liquid. 

b. compresses low pressure vapor. 

c. ccanpresses high pressure vapor. 

d. compresses moisture from the system. 

4. What is the purpose of a condenser? 

a. remove heat. 

b. add heat. 

c. hold refrigerant vapor. 

d. separate the compressor from the evaporator. 

5. What is the purpose of an evaporator? 

a. to make the refrigerator cold. 

b. to absorb heat. 

c. to create a high pressure area for the refrigerant to flow from. 

d. to separate the condenser from the compressor. 

75.02.05.02 

6. What type of compressors are quite similar in construction to a gasoline engine? 

a. rotary compressor. 

b. centrifugal compressor. 

c. diaphragm type. 

d. reciprocating compressor. 
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75.02.05.02 (continued) 

I. What type of compressor uses an eccentric shaft and blades? 

a. a centrifugal- 

b. a rotary. 

c. a reciprocating, 
d- a diaphragm type. 

8. When is a centrifugal compressor used? 

a. in large air conditioning installations. 

b. on large walk-in coolers. 

c. on automobile air conditioners. 

d. in domestic refrigeration equipment. 

9. What twyo types of compressors are found to be impractical due to fine tolerances 
needed to maintain pumping efficiency? 

a. reciprocating and centrifugal. 

b. rotary and gear type. 

c. gear and diaphragm type. 

d. rotary and diaphragm type. 

10. What type of compressor is most commonly used in the refrigeration industry? 

a. rotary. 

b. reciprocating. 

c. centrifugal. 

d. diaphragm. 

75.02.05.03 

II. On reciprocating compressors what are the gaskets made out of? 

a. paper and lead . 

b. plastic and cork. 

c. cork and lead. 

d. paper and cork. 

12. What type of material are the cylinder and heads of a reciprocating compressor 
made of? 

a. cast iron and cast steel. 

b. aluminum. 

c. a combination of copper and aluminum. 

d. brass and aluminum. 

13. What type of material is used on compressors used in automobile air conditioning 
systems? 

a. teflon coated. 

b. synthetic rubber seal. 

c. graphite seal. 

d. bronze seal. 
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14. What type of material is used in a compressor valve? 

a. cast iron. 

b. thin copper discs. 

c. thin steel discs. 

d. aluminum discs. 

15. What type of compressor operates with revolving circular impellers connected 
in multiple stages? 

a. reciprocating. 

b. centrifugal. 

c. rotary. 

d. gear type compressor. 
75>02.05.Q4 

16. What are the two ways compressors are lubricated? 

a. by a splash system or by a pressure feed system. 

b. by centrifugal force and a splash system. 

c. by centrifugal force and by an oil filter. 

d. by hydraulic pressure and a pressure force feed system. 

17. In a force feed or pressure system, what is used to move the oil? 

a- small oil pump, 

b- a transfer motor. 

c. an oil diverter. 

d. an oil separator. 

18. What is used to prevent excess oil pressure in the system? 

a. an overload release valve. 

b. a high pressure kick out switch. 

c. a temperature pressure release valve. 

d. a safety release valve. 

19. What are the requirements of a good lubricant for refrigeration equipment? 

a. must be moisture free, wax free and unfoaming. 

b- it has to be a synthetic oil. 

c". it must be heat treated, wax free and free of impurities, 

d! it is a combination of synthetic and low on viscosity oil. 

20. What type of oil is used in a sealed system? 

a. 10 weight. 

b. multi weight. 

c. high detergent. 

d. special prepared mineral oil. 
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UNIT PEPPORMANCE TEST: COMPRESSION SYSTEM AND COMPRESSORS 



OBJECTIVE 1; 



Using appropriate tools, equipment, suppl- 



and service a residential cen'trarco^U^^'sJ^to^" Procedures, troubleshoot , repair, 



TASK: 



Given a residential central coolinq system thsh ^= 

troubleshoot, repair and service ^L ! ' monerable, the student must 

supplies, rSS^ ^^ocedures ^ ' ^'^"'^ -P-^-P-ate tools, equipment, 



ASSIGNMENT: 



CONDITIONS: 

The troubleshooting, repair and service of a residential -Pn^r■.^ 

ten, will be accomplished on a real system HTti^Tll liT . <=°'^f°rt cooling sys- 
ment, tools, and resource materials co^o^ly fo^^d in a tioTc1/° 

student will not be allowed to obtain Z„ . T typical repair shop. The. 

RSSQURCES ; 

Printed Material; 

Modern Ref ri geration and A i r Conditioning . Althouse 

Equipment: 

one central air .•ond.i t.i oner installed in fur.iaeo. 
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R ESOURCES : (Cont-) 

Tools: 

1 1/4" ratchet wrench 

1 Set open end wrenches 

1 8" adj. wrench 

1 Spout can of oil 

1 Pair safety goggles 

1 6" screwdriver - 1/4" blade 

1 #2 Phillips screwdriver 

1 Set of valve adapters 

Instruments: 
1 Gauge manifold, complete 
1 Thermometer 
1 Vacuum pump 
1 Electrical analyzer 

Supplies : 

1 Wiping cloth 

1 1 to 5 lb. refrigerant service cylinder 
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ASSIGNMENT SHEET 



OBJECTIVE 1 ; 

1 Test external circuit first: Power in, thermostat, relay, capacitor, overload 
pfotecJor' motor compressor, filter, air flow, condensate drain, fresh air 
supply, and condenser cooling medium. 

2. Install gauges, check pressures, and test for leaks. 

3. Run the unit for at least fifteen minutes. Check the TEV operation, condenser 
condition, fans and motors and temperatures. 

4. If the unit 1s frosting, the TEV may be leaking, the thermostat is not shutting 
off, or the TEV bulb is loose. 

5 If thP coi-i 1s starved, the valve may be partially clogged with moisture, 
or dirtr.r che screen may be partially clogged, or there may be a lack of 
refrigerant. 

6. Repair what is necessary. Remove the refrigerant from the P^/^ t^^^e r^ 
BE CAREFUL! Replace the worn part and assemble the umt. Evacuate the air, 
charge, and test for leaks. 



Low Side Pressure 



Hi gh Side Pressure 



Suction Line Te mp. / Appi-ox 
Liquid Line Temp., Approx. 



Evaporator Temperature 



Noise, Compressor 
Motor 



Remarks: 



At the Beginning_ 



After 13 Minutes 



After Repair 
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Studsnt: 
Date: 



FAMILY PAY NUMBER: 



PERFORMANCE CHECKLIST: 



FilQ 



Codo: 75U02.05.00 



Date Published: „ "1 1 / I 5/ _74_ 



SEX: M F (Circle 1) 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory_ 



CRITERION 
Met Not Met 



Objective 1 : 


.... 




1. Properly corrects all electrical malfunctions: 






(thermostat, relay, capacitor overload protector. 






motor compressor, etc.) 




— 


Criterion: Electrical system functions according to the 






manufacturer's specifications. 






2. Installs qauqes Droperl.v. 






Criterion: Modern Refrigeration and Air Conditioning, 






paragraph 12-17. 


3. Accurately checks and records pressures. 






Criterion: System pressures compare to the manufacturer's 






speci fi cations . 






4 Accurately takes and records temperatures. 






Criterion: Recorded temperatures compare to the 






manufacturer's specifications. 
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CRITERION 
Met Not Met 



5. When applicable, student correctly services and repairs 






TEV valve (Thermostatic Expansion Valve). 






Criterion: Valve operates according to the manufacturer's 






specifications. 






6. Uses appropriate tools, equipment^ and procedures. 






Criterion: System operates according to specifications . 






7. Follows appropriate safety practices and procedures . 






Criterion: Complies with OSHA regulations and no injury 






resul ts . 






8. Work is neat and presentable. 






Criterion: No visible damage results to the equipment and 






1 

i • assembled parts are installed to manufacturer's 






specifications. 






9. All mechanical fastenings are correct. 






Criterion: System 1s assembled to manufacturer's specificat 


ions . 




10. All data is filled out on the Assignment Sheet. 






Criterion: Assignment Sheet and no data is missing. 






11. Gas is installed properly if needed. 






Criterion: System functions to the manufacturer's specifica 


tions , 




12. The job is completed in a reasonable time. 
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CRITERION 
Met Not Met 



Criterion: Not to exceed 8 hours. 












The student must complete all of the line items to pass this 






test. 
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LAP TEST ANS^^ER KEY: TYPES OF COMPRESSORS 



1. D 

2. B 

3. A 

4. C 

5. B 
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LAP TEST ANSWER KEY: COMPRESSOR CONSTRUCTION 

1. A 

2. A 

3. A 
4- C 
5. B 
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LAP TEST ANSWER KEY: LUBRICATION 

1. A 

2. A 

3. D 

4. A 

5. D 
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UNIT TEST ANSWER KEY: COMPRESSION SYSTEM 

AND COMPRESSORS 



LAP 01 



1. 


A 


2. 


A 


3. 


B 


4. 


A 


5. 


B 


LAP 


02 


6- 


D 


7- 


B 


8. 


A 


9. 




10. 


B 


LAP 


03 


11. 


A 


12. 


A 


13. 


A 


14. 


C 


15. 


B 


LAP 


04 


16. 


A 


17. 


A 


18. 


D 


19. 


A 


20- 


D 
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PERFOBMA^^iCE ACTIVITY: 



CAPILLARY TUBE 



INTRODUCTION : 

r-;,nillarv taobe metered refrigeration system. The only pre- 

KE^/IEW ; 

the unit to give satisfactory service. 
COKPETEtlCY ; 

n ^- ^-F fhia TAP vou wlll be able to do the following: 
Upon successful completion of this LAP you win 

1 Explain how a capillary tube system works. 
2. perform an experiment on a capillary system. 

ASSIGNMENT ; 
MPTTTEN EVALUATION : 

V^.„ .o„ .ave compute. a3.i,™e„., ta.e the written te.t. upon successful 
completion, continue. 

DEMONSTRATION : 
None. 
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PERFORMANCE ; 

After you have r .ad experiment 6, perform the experiment on the trainer . 

cSe^uI when operating the trainer. If you run into trouble, ask your instructor 

for help. 

PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test . Have your 
Instructor check over your Performance Test. All items must be accomplxshed 
successfully. 

SUMMARY : 

GO over the test with your instructor. You should now understand the following: 

1 How a capillary tube system operates. 

2*. HOW the size of a capillary tube affects the sytems. 

After successful completion, record LAP on SPR and proceed to the next LAP. 



242 



LAP TEST: CAPILLARY TUBE 



a. 
b. 
c. 
d. 



What is the purpose of a capillary tube? 

a It separates the high side from the low side, 

b* It is a metering device for refrigerant, 

c* It is used to create a high pressure area. 

d*. It controls the temperature of the evaporator in the system. 

What are the four variables that affect the metering qualities of a 
capillary tube? 

Tube length, inside diameter, tightness of tube windings, and 
^re'iengtht'inirdrdiameter. tightness of windings, temperature 

Ins'ideTi;meter. tube length, temperature of tubing, and material 
used for the capillary tube. 

Tube length, inside diameter, temperature of tubing, and size 
of the dryer. 

. - . r.^A >,-, TTT-HoHdalre to take the place of a capillary 

What type of device was used by trlgiaaire to Lar^e k 

tube? 

a. A refractor. 

b. A restricter. 

c. A reducer. 

d. A refrigerant contacter. 

Hov many moving parts are there in a capillary tube? 

a. 1 

b. 2 

c. 3 

d. None. 

What is the most popular method of fastening the capillary tube to the 
evaporator and condenser? 

a. Mechanically. 

b. Silver braised. 

c. Epoxy. 

d. The 50/50 solder. 

Vmat 18 the biggest problem encountered with capillary tubes? 

a. Restrictions. 

b. They wear out fast. 

c. They leak easily. 

d. They are hard to silver solder, 
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7. What will happen to a capillary tube if there is moisture in the system? 
a* Nothing. 

b. It will overheat the system. 

c. The moisture will form ice and cause blockage. 

d. The moisture will clean the wax from the cap tube. 

8. What is the capillary tube made from? 

a« Seamless copper. 

b. Seamless steel. 

c. Teflon-coated copper. 

d. Plastic material. 
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Stu^t: 

Oato: . 

PERFORMANCE ACTIVITY: automatic e xpansion valve 

INTRODUCTION ; 

This LAP covers the operation of the automatic expansion valve. The only pre- 
requisite is to have read and completed the previous LAP successfully. 

REVIEW: 

The automatic expansion valve is a metering device used in a typical refrigeration 
system. The operations and functions are needed to be known, to accurately trouble- 
shoot a sealed system using this type of metering device. 

COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain how the automatic expansion valve operates, 

2. Change a valve correctly. 

3. Perform an experiment using an automatic expansion valve, 
ASSIGNMENT : 

Study Chapter 6 in Modem Refrigeration a nd Air Conditioning, covering automatic 
expansion valves. Read over experiment 7 in your lab manual. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the written test. Upon successful 
completion , continue . 

DEMONSTRATION ; 

None. 

PERFORMANCE : 

When you feel you understand experiment 7, perform experiment 7 on the trainer. 

Be careful when using the trainer. If you have any questions or run into problems, 

ask your instructor for help before proceeding. 
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PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check over your Performance Test. All items must be accomplxshed 
successfully. 

SUMMARY ; 

GO over the test with your instructor. You should now understand the following: 

1. How an automatic expansion valve operates. 

2. How it is used in a system. 

3. HOW to check for a malfunctioning valve. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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Oflto: Ostt PuMWwii: Nov. 17.1977 

Wnif^M LAP test: automatic EXPANSION VALVE 



What is the purpose of an automatic expansion valve? 

a. It separates the high side from the low side, 

b*. It creates a low pre .sure area on the high side, 

c! It throttles the liquid refrigerant, 

d*. It separates the evaporator from the condenser. 

How ia an automatic expansion valve operated? 

a. By the low side pressure of the system, 
b* By the high side pressure of the system. 

c. By the amount of refrigerant in the receiver. 

d. By a combination of temperature, pressure and compresser re- 
versing action. 

Name two types of automatic expansion valves? 

a. Bellow type and pressure type. 

b. Diaphragm and pressure type. 

c. Diaphragm and bellow type. 

d. Diaphragm and resistance type. 

What type of automatic expansion valve do you use when you want the 
IJiessures in the system to equalize when the system cycle is off? 

a. Diaphragm type. 

b. Bypass automatic expansion valve. 

c. Bellow type. 

d. Electrically controlled type. 

What can cause an automatic expansion valve to fail? 

a. Low suction pressure. 

b. High suction pressure. 

c. The needle and seat may le?k. 

d. Low condenser pressure. 

When you have a leaky valve, what are the symptoms? 

a. Frosting of the suction line. 

h. Extremely high head pressure. 

c. Higher than normal low side pressure. 

d. Low amp pull • 



FMiily Tniiniim Center^ Inc. 

217 




751.02.06.03 
Fil« Codt: - 



11/7/77 

Data Publish9d: 



PERFORMAMCE ACTIVJTY: 



INTRODUCTION: 



Oaio; _ 

THERMOSTATIC EXPANSION VALVES 



This LAP covers the thermostatic expansion valve used in a typical refrigeration 
system. The only prerequisite is to have read and completed the previous LAP 
successfully. 

RE VIEW ; 

Thermostatic expansion valves are used : airly zn commercial units, but can be 
found on heat pumps and other domestic u:.ifcs. They are about the most efficient 
expansion valve. 

C0!4PETENCY : 

upon successful completion of this LAP, you will be able to do the following: 

1. Explain the operation of a thermostatic expansion valve. 

2. Be able to answer all questions concerning a thermostatic expansion valve. 

3. Change a thermostatic expansion valve. 

ASSIGNMENT : 

Study Chapters 6, 13 and 15 in Modern Refrigeration a nd Air Conditioning, covering 
thermostatic expansion valves. Read over experiment 8 in your lab manual. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 



DEMONSTRATION : 
None. 

PERFORMANCE : 



When you are sure you understand experiment 8 in your lab manual, start the experi- 
ment on the trainer. If for any reason, you run into trouble, ask your instructor 
for help before proceeding. Be very careful working around refrigerant and the 
trainer. Complete all questions in the lab manual. 
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PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check over your Performance Test. All items must be accomplished 
successfully. 

SUMMARY ; 

Go over the test with your instructor. You should now understand the following: 

1. How a TXV functions. 

2. How it compares to other valves. 

3. How to troubleshoot it. 

After successful completion, record LAP on SPR and proceed to the next LAP. 



File Cmto! 751,02>06,03 
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LAP TEST: THERMOSTATIC EXPANSION VALVES 



1. In a thermostatic expansion valve> what determines the rate of flow of 
refrigerant through the valve Into the evaporator? 

a. By the pressure in the evaporator and the temperature of the evap- 
orator coll outlet. 

b. By the high side pressure and the temperature of the evaporator 
coll outlet . 

c. By the high and low side pressures. 

d. By the low side pressure and the evaporator pressure. 

2. What is the power element filled with? 

a. Mercury. 

b. R-11. 

c. Same type of refrigerant used In the system. 

d. Methane gas. 

3. Where should the bulb In the thermostatic expansion valve be located? 

a. Near the Inlet of the evaporator. 

b. Near the outlet of the evaporator. 

c. In the middle of the evaporator. 

d. Just before the metering device. 

A. How many types of charges are there In the power element of the termo- 
static expansion valve? 

a. 1 

b. 2 

c. 4 

d. 6 

5. How are thermostatic expansion valves rated? 

a. In pounds per square Inch. 

b. In tons. 

c. In BTUs. 

d. In super heat. 

6. What Is an equalizer tube used with the thermostatic expansion valve? 

a. On any unit larger than 3 tons. 

b. On any unit larger than 5 tons. 

c. If there Is more than a 4 psi between the Inlet of the evaporator 
and outlet. 

d. If there Is more than a 10 PSI between the Inlet and the outlet of 
the evaporator. 
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PERFORMANCE ACTIVITY: 



INTRODUCTIOM ; 



Studsnt: 
Date: _ 

CHECK VALVES 



This LAP covers check valves used in a typical refrigeration systen, The only pre- 
requisite is to have read and completed successfully the previous LAPS. 

REVIEW ; 

Check valves are used in refrigeration systems to control the direction of flow of 
refrigerant in a system. Proper installation is needed for correct operation of the 
unit. 

COMPETENCY ; 

upon successful completion of this LAP, you will be able to do the following: 

1. Correctly install a check valve. 

2*. Answer all test questions correctly. 

3. Explain the operation and function of a check valve. 
ASSIGNMENT ; 

Study Chpater 6 in Modern Ref riger^ ^ ^ on .nd Air Conditioning, covering check 
valves. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successful completion, 
continue . 

DEMONSTRATION ; 
None. 

PERFORMANCE ; 
None. 
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PERFORMANCE EVALUATION ; 

There is no Performance Evaluation for this LAP. 
SUMMARY ; 

GO over the test with your instructor. You should now understand the following 

1. The importance of correct installation. 

2. How the check valve works. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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PERFORMANCE EVAJ..UATION ; 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully . 

SUMMARY ; 

Go over the test with your instructor. You should now understand the following: 

1. What a solenoid valve is. 

2. How it works. 

3. How to change valve if defective. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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Student: 
Ooltt: _ 



PERFORMANCE ACTIVITY: p^ss"^ ^^^^^ 



INTRODUCTION; 



This LAP covers pressure valves used in a typical refrigeration system The only 
prerequisite is to have read and completed the previous LAP successfully. 

REVIEW : 

Pressure valves are used to maintain certain minimum pressure in the system. If 
they are not working properly, efficiency goes down and the unit may not continue 
tolunction! A good technician must know how they work and how to check them for 
proper operation. 

COMPETENCY ; 

upon successful completion of this LAP, you will be able to do the following: 

1. Explain how a pressure valve operates. 

2. Troubleshoot a valve. 

3. Chcuige a valve. 

4. Answer test questions correctly. 
ASSIGNMENT : 

Study Chapter 6 in Modern Refriger ation and Air Conditioning, covering pressure 
valves. Read experiment 18 in your lab manual. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue . 



DEMONSTRATION : 
None, 

PEMX)J«MANCE: 

i Perform exoeriment 18 in the lab manual. Be sure to answer all questions on 
experl^en^^ lab manual. Always be careful working with all traxners in 

t^e Irea If you run into problems, be sure to get help from your instructor 
I before proceeding. 

Principal Author(s): John Carey 
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PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready co take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplishea 
successfully. 

SUMMARY ; 

GO over the test with your instructor. You should now understand the following: 

1. What a pressure valve is. 

2. How it works. 

3. How to change a defective one. 

After successful completion, record LAP on SPR and review the LAPS in this unit 
on Refrigeration Controls. Study for the Unit Written and Performance Tests. 
Tell your instructor when you are ready to take the tests. 
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^ItlC^itll ^^^^^^ SOLENOID, AND PRESSURE VALVES 



What do rotary and gear type compressors used in the suction line to 
prevent backing up of the high pressure vapor? 

a. solenoid valves. 

b. check valves. 

c. pressure valves. 

d. expansion valves. 

2. How many types of check valves are there? 

a. 2, disc and solid ball. 

b. 3, disc, solid ball and square type. 

c. just one, disc type. 

d. just one, solid ball type. 

3.. What does the solenoid valv/e consist of? 

a. wire stem. 

b. magnet with moveable core. 

c. case and plunger. 

d. inlet and outlet - • nings. 

4. How many types of solenoid are in common use? 

a. 3 

b. 2 

c. 1 

d. 7 

5. What type of system. uses a 4-way reversing valve? 

a. walk-in cooler. 

b. air conditioner system. 

c. heat pump. 

d. ice maker. 

6. When a 4-way valve is de-energized, in what mode is the heat pump? 

a. in the cooling mode. 

b. in the heating mode. 

c. in neither mode, 

d. in the defrost cycle. 
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7. In what position should the solenoid valve be located? 

a. in a level, upright position. 

b. so the solenoid is in a horizontal position. 

c. it doesn't matter what position the valve is in. 

d. it should be mounted for easy access. 

8. For what is a pressure operated water valve used? 

a. in domestic refrigeration. 

b. in the commercial refrigeration field. 

c. in industrial refrigeration. 

d. in all types of refrigeration. 

9. As pressure increases in the system, what happens to the valve? 

a. it closes. 

b. it opens. 

c. it isn't affected by pressure. 

d. it depends on the altitude. 

10. When replacing a solenoid valve, what are two things to check for? 

a. the correct voltage and the correct color coding. 

b. the correct voltage and the correct amperage. 

c. the correct amperage and the correct pressure setting. 

d. the pressure setting and the correct color coding. 



• 257 



75 

Swjlefrt: File Coda: _ 



Date: Date Publiihad: 2-20-78 



UN 



IT TEST: REFRIGERATION CONTROLS 



.06.01 



What is the purpose of a capillary tube? 

a- it separates the high side from the low side, 

b. it is a metering device for refrigerant, 

c' it is used to create a high pressure area. 

d'. it controls the temperature of the evaporator in the system. 

What are the four variables that affect the metering qualities of a capillary 
tube? 

a. tube length, inside diameter, tightness of tube windings, and amount 
of refrigerant. - 

b. tube length, inside diameter, tightness of windings, temperature .of 

c. i^ide'diameter, tube length, temperature of tubing, and material used 
for the capillary tube. . ^ 

d. tube length, inside diameter, temperature of tubing, and size of the dry 

How many moving parts are there in a capillary tube? 

a. 1 

b. 2 

c. 3 .. 

d. none. 

What is the biggest problem encountered with capillary tubes? 

a. restrictions. 

b. they wear out fast. 

c. they leak easily. 

d. they are hard to silver solder. 

What will happen to a capillary tube if there is moisture in the system? 

a. nothing. 

b. it will overheat the system. 

c. the moisture will form ice and cause blockage. 

d. the moisture will clean the wax from the cap tube. 
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6. What is the purpose of an automatic expansion valve? 

a. it separates the high side from the low side. 

b. it creates a low pressure area on the high side, 

c. it throttles the liquid refrigerant. 

d. it separates the evaporator from the condenser. 

7. Name two types of automatic expansion valves? 



a. bellow type and pressure type. 

b. diaphragm and pressure type. 

c. diaphragm and bellow type. 

d. diaphragm and resistance type. 

8. What type of automatic expansion valve do you use when you want the pres 
in the system to equalize when the system cycle is off? 



a. diaphragm type. 

b. bypass automatic expansion valve. 

c. bellow type. 

d. electrically controlled type. 

9, What can cause an automatic expansion valve to fail? 



a, low suction pressure. 

b, high suction pressure, 

c. the needle and seat may leak. 

d. low condenser pressure. 

iO. When you have a leaky valve, what are the symptoms? 

a. frosting of the suction line. 

b. extremely high head pressure. 

c. higher than normal low side pressure. 

d. low amp pull. 
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11. Wl-iat is the power element filled with? 



a. mercury. 

b. R-11. 

c. same type of refrigerant used in the system. 

d. methane gas . 

12, Where should the bulb in the thermostatic expansion valve be located? 

a. near the inlnt of the ovaj>orat:or . 

b. near the outJet of tl^e evaporator. 

c. in the -niddle of the evapornlor. 

d. just before the metering device. 
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13. How many types of charges are there in the power element of the thermostatis 
expansion valve? 



14. How are thermostatic expansion valves rated? 



a. 


1 


b. 


2 


c. 


4 


d. 


6 


How are 


a. 


in 


b. 


in 


c. 


in 


d. 


in 


What 


is 


a. 


on 


b. 


on 


c. 


if 


d. 


if 



15. What is an equalizer tube used with the thermostatic expansion valve? 



evaporator. 
75*02, 06>04 & .05 & .06 

16. What do rotary and gear type compressors used in the suction line to prevent 
backing up of the high pressure vapor? 

a. solenoid valves. 

b. check valves. 

c. pressure valves. 

d. expansion valves. 

17. How many types of check valves are there? 

a. 2r disc and solid ball. 

b. 3, disc, solid ball and square type. 

c. just one, disc type. 

d. just one, solid ball type. 

18. What does the solenoid valve consist of? 

a. wire stem. 

b. magnet with moveable core. 

c. case and plunger. 

d. inlet and outlet openings. 

19. How many types of solenoid are in common use? 

a. 3 

b. 2 

c. 1 

d. 7 
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20. What type of system uses a 4-way reversing valve? 

a. walk-in cooler. 

b. air conditioner system. 

c. heat pump. 

d. ice maker. 

21. When a 4-way valve is de-energized, in what mode is the heat purup? 

a. in the cooling mode- 

b- in the heating mode. 

c. in neither mode. 

d. in the defrost cycle. 
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UNIT PERFORMANCE TEST: REFRIGERATION CONTROLS 



OBJECTIVE 1 : 

using appropriate tools, equipment, supplies, and procedures, troubleshoot , repair, 
and service a residential central cooling system. 

TASK : 

Given a residential central cooling system, that is inoperable, the student must 
ttoublishoot, repair and service the system, using appropriate tools, equipment, 
supplies, and repair procedures. 



ASSIGNMENT: 



CONDITIONS ; 

TY^e^ hroubleshooting, repair and service of a residential central comfort cooling sys- 
will braccomp'llshed on a real system. He will be allowed to use all the equip- 
m^t tools, and resource materials commonly found in a typical repair shop. The 
rtud;nt wiJl not be allowed to obtain any assistance from the instructor or other 
students. The job must be completed within the time indicated. 



RESOURCES : 

Printed Material: 

Modern Refrigeration and Air C onditioning, Althouse 

Equipment: . 

one central air conditioner installed m furnace. 
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RESOURCES : (Cont.) 

Tool s : 

1 1/4" ratchet wrench 

1 Set open end wrenches 

1 8" adj. wrench 

1 Spout can of oil 

1 Pair safety goggles 

1 6" screwdriver - 1/4" blade 

1 #2 Phillips screwdriver 

1 Set of valve adapters 

Instruments : 

1 Gauge manifold, complete 

1 Thermometer 

1 Vacuum pump 

1 Electrical analyzer 

Supplies: 

1 Wiping cloth 

1 1 to 5 lb. refrigerant service cylinder 
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ASSIGNMENT SHEET 



OBJEaiVE 1_ : 

_ . . , ^j.,,..^^ Dn...or in thermostat, relay, capacitor, overload 

rr"e™tSr c^l^rU^o?; flUer.^^ir flow, condensate drain, fresh a1r 
supply, and condenser cooling medium.- 
2. Install gauges, check pressures, and test for leaks. 

3* Run the unit for at least fifteen minutes. Check the TEV operation, condenser 

condition, fans and motors and temperatures. 
4 If the unit is frosting, the TEV may be leaking, the thermostat is not shutting 

off, or the TEV bulb is loose. 
^ Tf the coil is starved, the valve may be partially clogged with n^oisture, 
^' or 5?rt! or the serein 'may be partially clogged, or there may be a lack of 

refrigerant. 

charge, and test for leaks. 



^I.v;»n L inP Temp., Approx 
Lie 

Evaporator Temperature 
^4oise, Compressor 
Motor 
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Stud«nt: 
□a*a: 



FAMILY PAY NUMBER:. 



PERFORMANCE CHECKLIST: 
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Date Publijhed: 11/15/74 



SEX: M F (Circle 1) 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory_ 



CRITERION 
Met Not Met 









Objective 1: 

j 1 Properly corrects all electrical malfunctions: 






(thnvnnn.t.t. reUv. capaci tor overload protector. 






motor compressor, etc.) V 






Criterion: Electrical system functions according to the 






fniiniifff^^-'"^^'^''^ specifications. 






1 2. Installs aauaes oroperL^ 






r^itprinn: Modern Refri aerati on and Air Conditioning. 






paragraph 12-17. 






3 Accurately checks and records pressures. 






Criterinn: System pressures compare to the manufacturer's 






[ ' specifications. 

1 - 4 Arruratelv takps and records temperatures . 






Criterion: Recorded temperatures compare to the 






maniifarturer's specifications^^ 
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CRITERION 
Met Not Met 



R. When applicable, student correctly servic es and repairs 
TEV valve (Thermostatic Expansion Valve). 



Criterion: Valve operates according to the manufacturer's 



specifications. 



6. Uses appropriate tools, equipment, and procedures 



Criterion; System operates according to specifications. 



7. Follows appropriate safety practices and procedures. 



Criterion: Complies with OSHA regulations and no injury 



results. 

8. Work Is neat and presentable. 



Criterion: No visible damage results to the e quipment and 



assembled parts are installed to manufacturer's 



specifications 



9. All mechanical fastenings are correct. 

Criterion: System is assembled to manufacturer's speclficatjions. 



10. All data is filled out on the Assignment Sheet, 



Criterion: Assignmen t Sheet and no data is missing. 
n. P,^^ i<i installed properly if needed, 



Criterion: System functions to the manufacturer's specifications 



12. The job is completed in a reasonable time. 
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CRITERION 
Met Not Met 



Criterion: Not to exceed 8 hours. 












The student must complete all of the line items to pass this 






test. 
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LAP TEST ANSWER KEY: CAPILLARY TUBE 



1. B 

2. B 

3. B 

4. D 

5. B 

6. A 

7. C 

8. A 
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UVP TEST ANSVTER KEY: AUTOMATIC EXPANSION VALVE 

1. C 

2- A 

3. C 

4. B 

5. C 

6. A 
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LAP TEST ANSWER KEY: THERMOSTATIC EXPANSION VALVE 



1. A 

2. C 

3. B 

4. C 

5. B 

6. C 
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LAP TEST ANSWER KEY: VALVES; CHECK, SOLENOID, PRESSURE 



1, 


B 


2, 


A 


3. 


B 


4. 


A 


5. 


C 


6. 


A 


7. 


A 


8. 


D 


9. 


B 


10. 


B 
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UNIT TEST ANSWER KEY: REFRIGERATION CONTROLS 



LAP 01 

1. B 

2. B 

3. D 

4. A 

5. C 

LAP 02 

6. C 

7. C 

8. B 

9. C 

10. A 

LAP 03 

11. C 

12. B 

13. C 

14. B 

15. C 

LAP 04 

16. B 

17. A 

18. B 

19. A 

20. C 

21. A 
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Learnirig Activity Package 



Studont: 

Oate: 

PERFORMANCE ACTIVITY: MOTOR cylcing 

INTRODUCTION : 

This LAP covers the various types of motors used in refrigeration systems and 
how they cycle. The prerequisite is to have read and completed the previous LAP 
successfully. 

REVIEW: 

Refrigeration units use various motors for diffprsnt purposes (all of which wear 
out and cause trouble) . To be able to repair this equipment, a technician 
must know how these motors operate and what they are used for. 

COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the followinq: 

1. Explain how a motor operates. 

2. Check a motor for proper operation. 

3. Check a start and run capacitor. 

4. Replace a motor. 

ASSIGNMENT ; 

Study Chapter 7 in Modern Refrigeration and Air Co nditioning, covering electric 
motors. Read over experiments 10, 12 and 13 in your lab manual. 

WRxTTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 
None . 

PERTORMANCE : 

Check the central air conditioner, to make certain the power is shut off. With 
the power off, carefully remove the condenser fan motor. After removal, have 
the instructor check the unit. After complete disassembly, with approval of 
the instructor, reassemble the unit. Be careful when working with the equipment. 
Ask for help when needed. 
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PERFORMANCE EVALUATION; 



Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over - our Performance Test. All items must be accomplished success- 
fully. 



SUMMARY: 



Go over the test with your instructor. You should now understand the following: 

1. The various types of motor used. 

2. How they ope^-ate . 

3. How they are serviced and repaired, or replaced. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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1. Name two (2) types of motor cycling controls. 

a. thermostats and pressure switches. 

b. pressure switches and momentary overrides. 

c. thermostats and fuser contacts. 

d. capillary tubes switches and high frequency interference switches. 

2. What is the most common type of thermostat? 

a. bi-metal strip. 

b. series wound resistance strip. 

c. high pressure overload switch. 

d. low pressure relay overload control inductor switch. 

3. What c-^es a diaphragm low pressure switch used to sense the temperature? 

a. thermocouple. 

b. a sen.sing bulb. 

c. inductance tube. 

d. heat coil. 

4. On a thermostat, what does a differential adjustment control screw do? 

a. it adjusts the humidity control. 

b. the temperature between cut-out and cut-in. 

c. the super-heat cut-in and cut-out - 

d. it adjusts the on time of the compressor. 

5. What is the purpose of the altitude £idjustment control? 

a. it affects the thermostat used in commercial airplanes that are carrying 
r ef r iger ation equipment . 

b. it is only used in walk-in cooler. 

c. it is used to adjust the cold control to various altitudes. 

d. it anticipates altitude change. 
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Student: 
Date: _ 

..«..^t= A/^TIX/ITV- STARTING P F.TAYS AND OVERLOADS, 

PERFORMANCE ACTIVITY. ^ 

INTRODUCTION: 



fully. 

REVIEW 



Sec'Sfo" . faulty relay or overload that wasn't wording properly. 
COMPETSMCY : 

upon .uc=e..ful completion of .his »P, you will .e a.le to do the £ollov,in„ 

1 ExDlain how the different types of relays work. 

2 C^Sck reLy and overload devices for proper operation. 
3. Replace a relay and overload device. 

ASSIGNMENT : 

Stuay Chapter 8 in Moder^r. f ri gor. t i on an. .ir Conaitionin^, covering relay and 

overloads . 

WRITTEN EVALUATION ; 

*. t-^vo t&at. upon successful completion , 

When you have completed the assignment, take the test. Upon 

continue . 
DEiMONSTRATION : 

None . 

PERFORMANCE ; 

.iv^ar out of the tool cabinet and have your instructor give you 
Get the relay ^he analyzer, read all instructions over very 

LreiSly! ^Mr."su:::^yru ^^derstand how it works before checking the relay. 
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PERFORMANCE EVALUATION ; 

successfully- 
SUMMARY 1 

GO over the test with your instructor. You should now understand the following 

1. Why a relay and overload are used. 

2. How it operates. 

3. How to check it. 

4. The different types used. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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1. HOW many types of starting relays are used in refrigeration? 

a. 2 

b. 3 

c. 4 

d. 6 

2. Which type of relay is not a magnetic relay? 

a. a current type. 

b. a potential type. 

c. a thermo type. 

d. a resistance type. 

3. Which type of relay works off voltage? 

a. current type. 

b. thermo type. 

c. potential type. 

d. resistance type. 

4. Which type starting relay has electric heaters built into it? 

a. thermo type. 

b. potential type. 

c. current type. 

d. resistance type. 

5. wV.en a service technician runs across a bad relay, what should he do? 

a. replace the relay. 

b file the points in the relay. 

c". repair it if it doesn't cost over $5.00 to fix. 

d. send it away to be serviced. 

6. When replacing a relay, you should always be careful to: 

a. calibrate the relay before installing. 

b. mark all wires carefully. ^ „ 

c. make sure the relay is inverted before installing. 

d. check overload for power. 
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7. What is the most effective way to determine if the relay is causing trouble? 

a. use a jump test box. 

b. check the thermostat to see if it's working. 

c. check all other parts of the circuit. 

d. make sure the capacitor is closed. 

8. How should a weight type amperage relay be mounted? 

a. horizontally- 

b. in an inverted position- 

c. in a vertical position. 

d. it doesn't matter how it is mounted. 
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*«^,»/i-r\/. MOTOR CONTROLS 

PERFORMANCE ACTIVITY: — 

INTRODUCTION 



REVIEW: 



.here are several types of .otor controls -ed °n different refri.erati^^^^^^^ 
I good technician must understand the functions of all these 
to service the equipment successfully. 

COMPETENCY : 

. ^h-is TAP vou Will be able to do the following: 

upon successful completion of this LAP, you wiii 

1 Explain how the various controls function. 

2. Check controls for proper operation. 

3. Replace defective controls. 

ASSIGNMENT ; 

StudV Chapter 8 in ModHn^iaeiaM-.^^ 

control devices. Ri^d-^^^ent 11 in your lab manual. 

WRITTEN EVALUATION : 

4 r.r.r.^ T^v& the test. UpoH successful completion. 
When you have completed the assignment, T:ake the 

continue. 

DEMONSTRATION : 

None . 

PERFORMANCE : 

^ rin P^aeriment 11. Be careful when using the trainer. If 
Go to the trainer and do experimem: ii. n 
vou have any problems, notify your instructor. 
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PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the ^-^^^^^^^^^^^^^J . "^"^.^^e^^. 
instructor go over your Performance Test. All ite^^s must oe accomplxshed success 

fully. 
SUMMARY ; 

GO over the test with your instructor. You should now understand the following: 
1 What a motor control does. 

2. The different types used and how they operate. 

3. How to troubleshoot controls. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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UVP TEST: MOTORS 



Electric motors used in refrigeration systems are classified as: 

a. split phase and open motors. 

b. capacitor start and hermetic motors. 

c. open motors and hermetic motors. 

d. split phase and capacitor start. 

Motor uses may be grouped as follows: (Which one is not correct) 

a. to drive compressors. 

b. to drive fans . 

c. to drive pumps. 

d. to drive solenoids. 

When taking a resistance check, on a motor winding, what do you use? 

a. a volt meter. 

b. an ohm meter. 

c. an amprobe. 

d. a capacitor analyzer. 

TO check the current pull of a motor, what piece of test equipment do you use? 

a. a volt meter. 

b. a capacitor analyzer. 

c. a relay overload checker. 

d. an amp meter. 

What is used to protect the motor from excess starting current? 

a. bi-metal type overload. 

b. a fusetron. 

c. a cartridge fuse. 

d. resistance plug wire. 

HOW many types of internal overload protectors are there? 

a. 5 

b. 3 

c. 1 

d. 2 
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1. In a hermetic split phase induction motor, what winding would have the most 



resistance? 

a. start winding. 

b. main winding- 

c. both the same. 

d. auxiliary winding. 



If a compressor is not marked properly, can a service technician tell which 
terminal would be start, which one is common and which one is run by using 
an ohm meter? 



a. only on Westinghouse units, 

b- only on Whirpool units. 

c . no . 

d. yes, by the resistance of the winding. 



9. How many methods are there of starting a stuck compressor? 



a. 1 

b. 2 

c . 3 

d. 4 



10. What is used to check a hermetically sealed compressor? 



a. a compressor analyzer 

b. a resistance meter. 

c. a capacitor analyzer. 

d. a thermo jump box. 
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PERFORMANCE ACTIVITY: deitrost timers 

INTRODUCTION : 

This LAP covers the various types of defrost timers used on refrigeration 
equipment. The prerequisite is to have read and completed successfully the 
previous LAP. 

REVIEW : 

Evaporator coils build up frost from the condensation that takes place. Various 
defrost timers are used to cycle the unit into def r jst so the coils can be 
heated and defrosted. 

COMPETENCY : 

Upon successful completion of this lAP, you will be able to do the following: 

1. Explain the purpose and cycle of a defrost timer. 

2. Check timer for proper operation. 

3. Charge a defective timer correctly. 

ASSIGNMENT : 

Study Chapter 8 in Modern Refrigeration and Air Conditioning , covering defrost 
timers. 

WRITTEN EVALUATION : 

WTien you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 

None . 

PERFORMANCE : 

Have your instructor assign you a refrigerator. Remove" the defrost timer and 
check it for proper operation. Inspect the defrost heaters and bi metal device. 
After disassembly, notify your instructor. When he gives you his approval, 
reassemble the unit. Be careful when working on these devices. Ask questions 
when you are not sure of someching. 
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PERFORMANCE EVALUATION t 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check your work. All items must be accomplished successfully as 
assessed by your instructor. 

SUMMARY : 

Go over the test with your instructor- You should now understand the following: 

1. How a defrost timer works. 

2. How to check it. 

3. How to replace one, 

A:.cer successful completion, record LAP on SPR. Study for Unit Tests. When you 
feel you are ready, ask your instructor for the Unit Tests, Written and Performance. 
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EdlCftlili® LAP TEST: TIMERS 



What is the puipose of a defrost timer? 

a. to remove ice build-up on the evaporator - 
b- to remove cv-^ndensation on the condenser - 

c, to energize heaters in the evaporator. 

d. to release high ice pressure from the system. 

On a h.-.at pump, whon the system goes into defrost, the defrost timer is 
energizing the heater for what unit? 

a. the evaporator coil. 

b. the condenser coil, 

c. the indoor coil. 

d. the outdoor coil. 

If a defrost timer fails to function in a refrigerator, what will happen? 

a. the evaporator will ice up. 

b. the condenoT vil?. ice up. 

c. the drain line ;rHl freeze up. 

d. the evaporator far: will be overworked. 

Besides cycling the defrost heater what else does the defrost cimer do? 

a. it cycles the evaporator high limit switch, 

b. it cycles the evaporator low limit switch. 

c. it cycles the compressc^. . 

d ^> will turn powei off to the interior light of the refrigerator. 

In a domestic refrigerator, how often does the system go into defrost on 
the majority of the models? 

a. every 36 hours. 

b. every 8 hours. 

c. every 16 hours, 
every 12 hours. 
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UNIT TEST: ELECTRIC CIR("UIT CONTROLS 



75,02,07,01 

1. Name two (2) types of motor cycling controls, 

a. thei-mostats and pressure switches. 

b- pressure switches and momentary overrides. 

c- thermostats and fuser contacts, 

d. capillary tubes switches and high frequency interference switches. 

2. What is the most common type of thermostat? 

a. bi-metai i^trip, 

b. series would resistance 3trip, 

c. high pressure overload switch, 

d. low pressure relay overload 'ontrol inductor switch, 

3. What does a diaphragm low pressure switch use to sense the temperature? 

a. thermocouple. 

b. a sensing bulb. 

c. inductance tube. 

d. heat coil, 

4. On a thermostat, what does a d?/*: -.rential adjustment coi.trol screw do? 

a. it adjusts the humidity control - 

b. the temperature between cut-out and cut-in, 

c, the super -heat cut-in and cut-out. 

d, it adjusts the on time of the compressor, 

5. What is the purpose of the altitude adjustment control? 

a. 3" affects the thermostat used in commercial airplanes that are carrying 
refrigeration equipment, 

b. it is only used in walk-in coolers. 

c. it is used to adjust the cold control to various altitudes, 

d. it anticipates altitude change. 

75.02.07.02 

6. Hew many types of starting relays are used in refrigeration? 

a. 2 

b. 3 

c. 4 

d. 6 
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14. To check the current pull of a mo cor, what piece of test equipment do you use? 

a. a volt meter. 

b. a capacitor aneilyzer. 

c. a relay overload checker. 

d. an amp meter. 

15. What is used to protect the motor from excess starting current? 

a. bi -metal type overload. 

b. a fusetron. 

c. a cartridge fuse. 

d. resistance plug wire. 

16. How many types of internal overload protectors are there? 

a. 5 

b. 3 

c. 1 

d. 2 

17. In a hermetic split phase iaiduction motor, what winding would have the most 
resistance? 

a. start winding. 

b. main winding. 

c. both the same. 

d. auxiliary wircMng. 

18. If a compressor is not marked properly, can a service technician tell which 
terminal would be start, which one is common, and which one is run by using 
an ohm meter? 

a. only on We«3tinghouse units - 

b. only on Whirlpool units - 

c. no. 

d. yes, by the resistance of the winding. 



19. How many methods are there of starting a stuck compressor 

a. 1 

b. 2 

c. 3 

d. 4 

20. VThat is used to check a hermetically sealed compressor? 

a. compressor analyzer. 

b. a resistance meter. 

c. a capacitor analyzer. 

d. a thermo r^^^Ap bc>c. 
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21. What is the purpose of a defrost timer? 

a. to remove ice build-up on the evaporator. 

b. to remove condensation on the condenser. 

c. to energize heaters in the evaporator. 

d. to release high ice pressure from the system, 



22 



23. 



24 



25 



on a heat pump, when the system goes into defrost, the defrost timer is 
energizing the heater for what unit? 



a. the evaporator coil. 

b. the condenser coil. 

c. the indoor coil. 

d. the outdoor coil. 



If a defrost timer fails to function in a refrigerator, what will happen? 

a. the evaporator will ice up. 

b. the condenser will ice up. 

c. the drain line will freeze up. 

d. the evaporator fan will be overworked. 

Besides cycling the defrost heater, what else does the defrost timer do? 

a. it cycles the evaporator high limit switch. 

b! it cycles the evaporator low limit switch. 

c it cycles the compressor. ^ 

d! it will turn power off to the interior light of the refrigerator. 

In a domestic refrigerator, how often does the system go into defrost on the 
majority of the models? 

a. every 36 hours. 

b. every 8 hours. 

c. every 16 hours, 

d. every 12 hours. 
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OBJECTI^/E 1 : 

Using appropriate tools / equipment, supplies, and procedures, locate and correct 
troubles in a typical refrigerator or window air conditioner. 



TASK : 

Repair and service a domestic refrigerator or a window air conditioner, using appro- 
priate tools, equipment/ supplies ^ and procedu-'^es . 



ASSIGNMENT: 



CONDITIONS ; 

You will be allowed to use all the typical tools, equipment, supplier,, and refer- 
ences commonly found in a typical refrigeration repair shop. You will not be 
allowed to receive any assistance from the instructor or other students. 



RESOURCES : 

Printed Material: 

Modern Refrigeration and air Conditioning y Althouse 

Equipment: 

A charged, but inoperative hermetic refrigerator 
One window air conditioner. 
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ASSIGNMENT SHEET 



OBJECTIVE 1: HERMETIC SYSTEM 

1. Start the system. If the unit won't start: 

(a) Check the electrical circuit, wall receptaclss, thermostat, 
relay, capacitor, and wiring. 

(b) If internal trouble is indicated, a shop overhaul or replacement 
is necessary. 

2. If the unit starts but shuts off almost immediately, this trouble ir.-iicates 
an overload. The motor overload device is opening the circuit. Locate the 
trouble, repair if external or a major overhaul is necessary. 

3. If the unit runs continuously with little or no refrigeration, 
'a) Check for a dirty condenser or poor air flow 
\b) Install gauge manifold to determine the low and high side 

operating pressures and to check for refrigerant charge, 
clogged screens* etc. 

4. If the unit refrigerates, but not satisfactorily, check for moisture in 
system or lack of refrigerant. 

5. If the unit over-refrigerates (too cold), check the motor control thermostat. 



Name of Unit 



Kind of Refrigerant_ 



Normal Head Pressure 



Model 



Year 



Amount of Refrig. , Lbs 



Normal Low Side Pressure 



Remarks 
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ASSIGNMENT SHEET 



OBJECTIVE 1: WINDOW TYPE COMFORT COOL ER 

1. Test the external circuit first: Power in, thermostat, relay, capacitors, 
overload protectors, motor compressor, filters, air flow, etc. 

2. Install gauges and test for leaks. 

3. Run the unit for at least fifteen minutes. 

4. If the unit is frosting or sweating down the suction line, the system may 
be overcharged. 

5. If the coil is starved, the screen or drier is partially clogged witl. moisture 
or dirt or the unit is undercharged. 

6. Repair what 1s necessary. Remove the refrigerant. BE CAREFUL! f Pl^^J};^ 
worn part. Assemble the unit. Evacuate the air, charge, and test for leaks. 



Low Sjde Pressure 



the Beginning 



High Side Pressure 



Suction Line Temp.> Approx_ 



Liquid Line Temp., Approx 



Evaporator Air temperature 



Noise: Compressor 
Motor 



After 15 Minutes 



After Repair 



Remarks: 
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Student: 
Date: 



File Coda: 751,02.07.00 

□oto Publiihed: 



Family Pay Number: 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Me; Not Met 



Objective 1 : 






^. Uses appropriate safety procedu>*es. 






Criterion: No injury results to anyone and procedures use 


J. compare 




to OSHA requirements. 






2. Uses appropriate tools and equipment, and supplies. 






Criterion: Modern Refrigeration and Air Conditicninq, paragraphs 8-36, 12-1 


through 12-23, 3-22, 9-19 through 9-22, 15-99, 21-5. 21-7, and 


manijfarturpr c;ppri f ir;:itinnq ^nc\ Hirprtinnc:, 






3. Uses appropriate troubleshootina procedures. 






Criterion: Locates the malfunction without assistance 






from other peopl e. 






4. Uses appropriate repair procedures. 






Criterion: Modern Refrigeration and Air Conditioning, and 






Manufacturer's specifications and directions. 






' 5. Work is neat and professional. 
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Tlige 6 

(Checklist continued) 

... ' 

4v.- 

. . CRITERION 

Met Not Met 



Criterion: Modern Refrigeration and Air Conditioning, and 






Manufacturer's specifications and directions. 






6. Gauge manifold is properly installed. 






Criterion: Modern Refrigeration and Air Conditioning, 12-17 






7. Data requested on the job sheet is accurate and complete 

' — — — i — ' 






Criterion: Compares to manufacturer's specifications. 






8. System has no leaks 






Criterion: No leaks can be detected by the instructor. 






9. All el2ctrical and mechanical connections and 






fastenings are appropriate. 







Criterion: Mechanical installations compare to the manufacturer's specifications 



and electrical connections are correct according to the NEC 


(National Electrical Code.) 






10. System is operational. 






Critarion: It functions according to the manufacturer's spei 


:ifi cation 


s 


11. The job is completed in a reasonable time. 






Criterion: Not to exceed 6 hours. 






The student cannot miss line items 10 or 11. Otherwise* he 






must satisfactorily cotnplete 7 out of 9 items to pass this test. 
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LAP TEST ANSWER KEY: STARTING RELAYS AND OVERLOADS 



1. b 

2. d 



1 



c 



4. d 

5. a 

6. b 

7. c 

8. c 
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L?.P TEST ANSWER KEY: MOTOR CONTROLS 



1. c 

2. d 

3. b 

4. d 
5- a 

6. d 

7 . a 

8. d 

9. c 
LO. a 
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LAP TEST ANSWER KEY: DEFROST TIMERS 



1. 



c 
d 
a 
c 
d 
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UNIT TEST ANSWER KEY: ELECTRIC CIRCUIT CONTROLS 



LAP 01 
1. A 



2. 


A 


3. 


B 


4 . 




5 . 


C 


LAP 


02 


6 - 




7 . 


D 


8 . 


C 


9. 


A 


10. 


C 


LAP 


03 


11. 


C 


12 . 


D 


13. 


B 


14. 


D 


15. 


A 


16. 


D 


17. 


A 


18. 


D 


19. 


C 


20. 


A 


LAP 


04 


21. 


C 


22. 




23. 


A 


24. 


c 


25, 


D 
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Pati Publiih#d 



Pro^r^m Learning Activiity Package 



PERFORMANCE ACTIVITY: l:o m:-s-:c : Kra-K ^N 



TNTRODoCT'^JN : 

This LAP covers the typical doincsi.:,: re f r Lqcr tc r t:A,-i..v- 'I'i.^j only pre- 
requisite is to have rea«.l a:;^ jorauleted ::r.iccer. s i: u 1 J y \\w i tevLcu.^. units. 

REVIEW : 

In today's modern world, iie^ilv everyo:; :ias iiZ leai^L qu-j rt- r ic;c'rat:c/r in Lis 
home. Sometime or anor.Ver nhey dc ir.al fun j t . mc: iv--d sorrie ty- o oi b^ervice. 
Depending on the '^ypc lefrigeraLion sho}- you ar^ in, voa raay t'.- ,vorkinq a great 
deal of the time on 'iomestic refrigerators. 

C OMPETENCY ; 

Upon successful completion of this r.AP, you will be able to do the following: 

1. Explain th.e operation of a typical refrigerator, 

2. Troubleshoot a refrigerator. 

3. Make necessary repair j and determine that it operate- orrectly. 
ASSIGNMENT : 

Study Chapter 11 in Modern Ref r igerat i.. . ' ^r] Air Conditioning , covering domestic 
refrigerators. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the written tOi>L. Upon su.--esr.ful 
completion, conc.:.r*ue . 

DEMONSTRATION ; 

None . 

PERFORMANCE : 

Have your instructor assign a refriger tor to you to repair. Using information you 
have learned so far, systematically ch. ?ck the unit for proper operation. If you 
run into a problem, ask your mstructo.: .r help. 
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/.M.iion tvtx^ that isn't used on a 



.'Vai )orat i; made out of? 



is tht' air moved to the lof r igerator area? 
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at lirlpo.i tlu: 1 *:1 t iqora^.iou ii^austry? 
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Studont: - 

Deta: . 

PERFORMANCE ACTIVITY: air condit ioner 

INTRODUCTION t 

This LAP covers home air conditioners. The only prerequisite is to have read and 
completed successfully the previous LAP. 

REVIEW : 

In today modern world more and more people are looking for total comfort in their 
homes. Millions of people are air conditioning their homes to make them more liveable 
in the hot summer months. These units need some kind of maintenance and repair work 
to keep them functioning propevly. 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain how a typical air conditioner operates. 

2. Troubleshoot the system. 

3. Correctly repair the unit. 

ASSIGNMENT : 

Study Chapter 19 through 21 in Modern Refrigeration a nd Air Conditioning, covering 
the fundamentals of cooling and dehumidif ying . 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successful completion, 
continue . 

DEMONSTRATION : 
None . 

PERFORMANCE : 

have your instructor assign a window air conditioner for you to work on. Disassemble 
the unit, go over it with your instructor and then reassemble it. Be careful when 
working with the unit, ask questions when you run into a problem you can't handle. 
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PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully as assessed by your instructor. 

SUMMARY ; 

Have your instructor go over the test with you. You should now understand the 
following : 

1. How an air conditioner operates. 

2. How to troubleshoot a unit. 

3. How to make any necessary repairs. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: 



AIR CONDITIONERS 



vniat are the 2 basic types of air conditioning systems used in homes? 

a. self-contained and remote. 

b. water cooled and sealed systems. 

c. remote and window units. 

d. window units and self-contained. 

What is the approximate evaporator temperature in degrees Fahrenheit of a 
window air conditioner? 



a . 


35 


- 40 


b. 


40 


- 45 


c . 


50 


- 55 


d. 


40 


- 50 



What is one of the most important parts of an air conditioner? 

a. high pressure release valve. 

b. wiring diagram. 

c. thermostat knob. 

d. the ice control. 

How do you install a window air conditioner? 

a. level in a safe location. 

b. anywhere that ic will fit. 

c. level with easy access. 

d. according to manufacturer's recommended specifications. 

In a split system central air conditioner unit, where does the evaporator si 

a. on a firm foundation on the oustide of the house. 

b. level in the plenum. 

c. in the return air of the heating system. 

d. 1^" off the heat exchanger. 

Where is the BTU rating of an air conditioner found? 

a- right next to the compressor suction line. 

b. on the parts list. 

c. on the name plate staimped on the unit. 

d. stamped on the condenser inlet. 
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7. What does an air conditioner remove besides heat? 

a. condensation. 

b. odors. 

c . smoke . 

d. dust particles from the air. 
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Pr®^r« Learning Activity Package 



PERFORMANCE ACTJVITY: freezers 



Studsnt: 
Goto: _ 



INTRODUCTION ; 

This LAP covers the typical domestic freezer used in the average home today. 

The only prerequisite is to have read and completed the previous LAP successfully - 

REVIEW: 

With today Vs food prices rising, many home owners are buying food on sale and 
freezing it. This has stimulated the freezer industry. Thousands of new units 
are sold yearly. These units need maintenance and repairs at some time or another. 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain how the typical freezer operates. 

2. Be able to troubleshoot the system. 

3. Make repairs according to manufacturer's recommended specifications. 
ASSIGNMENT : 

Study Chapter 10 and 11 in Modern Refrigeration and Air Conditionin g, covering 
domestic freezers and hermetic systems. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 
None. 

PERTORMANCE : 



None- 



Principal Author(s): John Carey 
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PERFORMANCE EVALUATION ; 

Check with your instructor about taking a Performance Test. 
REVIEW: 

Have your instructor go over the LAP test with you. You should now understand 
the following: 

1. How a freezer operates. 

2. HOW to troubleshoot the unit. 

3. How to make the necessary repairs. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: FREEZERS 



On a manual defrost freezer, why does ice form on the top shelf first? 

a. hot air rises, cold air falls. 

b. cold air rises, hot air falls. 

c. forms on the bottom first. 

d. it is the bottom shelf. 

Name three common designs of evaporator coils used in frozen food freezers? 

a. shell liner, plate or force convection. 

b. force convection, interior liner and shell liner. 

c. plate, force convection and elongated. 

d. elongated, force convection and shell liner. 

When defrosting a freezer, what must you be careful of? 

a. long periods where the f eezer may stand idle. 

b. overheating the evaporator coil with hot water. 

c. not to leave the door shut, because odor and bacteria will form. 

d. poking the evaporator with sharp objects. 

What type of freezer loses the most cold air when the door is open? 

a. upright, 
b* chest. 

c. combination. 

d. side by side. 

When a chest freezer is operating, what will the exterior wall feel? 

a. cold. 

b. warm. 

c. the same temperature as the room. 

d. very hot at the bottom. 

What causes freezer burn? 

a. increase moisture. 

b. loss of moisture. 

c. not cold enough temperature. 

d. too cold of temper citurc. 
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Stud^: 
Date: _ 



HEAT PUMP 



PERFORMANCE ACTIVITY: _ 

INTRODUCTION : 

This U\P covers heat pumps used in typical home installation. The prerequisite is 
to have read and completed successfully the previous LAPS. 

REVIEW ; 

With the rising cost of electricity and the restrictions on new gas hook ups, 
heat pumps have made a strong comeback in the heating cooling market. The new 
pumps are more efficient and reliable than previous pumps. They can also save 
more on electric bills than strip heat in most cases. 

COMPETENCY : 

upon successful completion of this LAP, you will be able to do the following: 

1. Explain how a heat pump operates. 

2. Troubleshoot systems electric and mechanical. 

3. Replace all defective components. 

4! Explain how to figure heat gain and loss charts. 
5. Properly use appropriate test equipment. 

ASSIGNMENT : 

Read Chapter 26 in Modern Refrigeration and Air Con ditioning, covering heat 
pumps. Read over experiment 9 in your lab manual. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. 
DEMONSTRATION : 

Have your instructor demonstrate the use of the heat pump. If you have any 
questions on the operation of the heat pump, ask before proceeding further. 



Principal Author(s>: ^^^^^ ^^^^V 
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PERFORMANCE : 

When you feel you understand the operation, go to the heat pump and run it 
through a heating and cooling cycle. If at any time you have a problem, notify 
the instructor. Once you are through with that, start the disassembly of the unit, 
removing the following: 

CAUTION ; MAKE SURE POVVER IS OFFr CHECK WITH METER. 
OUTSIDE UNIT 

1. cover 

2. fan motor 

3. capacitor 

Check the wiring of all electrical parts removed. 
INSIDE UNIT 

1 . cover 

2. fan motor 

3. strip heater 

4. capacitor 

5. overload 

Notify the instructor when you have disassembled the unit, with his permission 
resassemble it. Your instructor must check over your assembly of the heat pump. 
When it is together according to manufacturer's specifications, cycle the unit 
in heating and cooling. Have your instructor go over heat gain and loss chart 
with you. 

PERFORMANCE EVALUATIO N: 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check your Performance Test. All items must be accomplished success- 
fully as assessed by your instructor, 

SUMMARY: 

Have your instructor go over the test with you. You should now understand the 
following : 

1. How a heat pump operates. 

2. Proper installation is needed to give trouble-free , efficient service. 

3. How to figure a heat gain and loss chart. 

4. The procedure for troubleshooting and repair. 

After successful completion , record LAP on SPR and proceed to the next LAP. 



Osta: — 



LAP TEST: HEAT PUMP 



1. What is the purpose of a heat pump? 

a. transfer refrigerant. 

b. transfer heat. 

c. remove cold air. 

d. clean the air. 

2. What are heat pumps rated in? 

a. B.T.U. • 

b. pounds per square inch. 

c. tons. 

d. pounds. 

3. Where is the 4-way valve located? 

a. in the indoor unit. 

b. in the outdoor unit. 

c above the evaporator coil. 

d. it's incorporated in the thermostat. 

-t-K^. A-wAv valve in what mode is the valve? 

4. When there is no power to the 4 way vaive, 

a. heating mode, 

b. cooling mode, 
c- cleaning mode, 

d. in neither heating or cooling- 

5. What is another name for a 4-way valve? 

a. reversing valve. 

b. he't transfer valve. 

c. witching valve. 

d. inverting valve. 

6. How many BTU^s of heat are there in one kilowatt? 

a. 3,000 BTU. 

b. 2,800 BTU. 

c. 3,300 BTU. 

d. 3,412 BTU. 
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7. What is the difference in suction and liquid line of a heat pump compared to 
central air? 

a. they are generally smaller. 

b. they are about' the same. 

c. they are generally larger. 

d. there is no difference. 

8. When replacing the 4-way valve, what is the most important thing to rememVer? 

a. to use good epoxy. 

b. to clean all joints using a round file. 

c. make sure the 3 ports are to the top. 

d. use a heat sink to prevent damage to the valve. 

9. What is used to back up the heat pump in extreme cold weather? 

a. gas heating system. 

b. strip resistance heat. 

c. oil fired heating system. 

d. solar power. 

10. What defrosts the outdoor unit while in the heating mode? 

a. hot gas. 

b. electric element. 

c. combination of hot gas and electric element. 

d. warm air from the furnace. 

11. What is placed on the compressor to prevent migration of refrigerant? 

a. a high sight pressure switch. 

b. a low sight pressure switch, 
c - a crankcase heater . 

d. conabination induction heater. 

12. What is placed on the suction line to prevent slugging of the compressor? 

a. liquid receiver, 
b- ^cumulator. 

c. pressure invertor valve. 

d. suction trap. 

13. What are used in the sealed system to prevent tue refrigerant from going in the 
wrong direction? 

a. m.anifold check valve. 

b. high pressure release valve. 

c. anti-reverse valVv*. 

d. 4-way valve. 
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14. How many thermostat expansion valves are used in the heat pump? 

a. 4 

b. 3 

c. 2 

d. none 

15. Are capillary tubes used on heat pumps? 

a. yes. 

b . no . 

c. only on Westinghouse. 

d. only on General Electric units. 
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BPr^mm Learning Activity Package 



Sttx^^nt 



PERFORMANCE ACTIVITY: . /I : , 

INTRODUCTIO N : 

This LAP covers a ty^acal. .i.-liUM k: ; : : . • n. • av.-a.^- !. : : i . 

is to have read anl :l.uu ''^'^ 'i"- :!"Vi')u. 

rho b.umuiity, makiii - ai.-a .\- ■ ■ 1- . 

COMI^ETj'^NCV : 

1. Explain hr'W a citjh\i::u(l 1 1. i in wiaka. 

2. Repair it. 



ASSIGNMENT: 



Study Chapl^^r 21 in 
inq . 

WRIT'lTN E VALUATh -'N : 

When you havt.' -(Mi\pl«^''nl i a- a s • p n :nr Mit , tak- : ar i.-ai 
DEMC^NS1MU\T 1\)N t 
Mon*-' . 

PEt^FOl^MANCK : 
Nor • : . 

Pl'a'VORMAt If l-: JLjVAUJA'r 1 ON : 

There i :i no Per t or maiu;p 'ivat . All M . '^a-a I 1 i •■h.M a,.- .fall 

<i!i5iei^Med by your itrUnuMMi. 



Principal AuthorU): ^^ ^^^^ ^-^^^-V 
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SUMMARY : 

Have your instructor 90 over your tc . You should now understand the following 

1. How a dehur^idif ier works. 

2. Procedure for repairing. 

After successful completion, record LAP on SPR and proceed to the next LAP. 
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LAP TEST: DEHUMIDIFIERS 



Date: - — 



What is the purpose of a dehumidif ier? 

a. remove moisture from the air. 

b. remove heat from the area. 

c. clean the air. 

d. take unwanted odors from the air. 
What cycles the humidifier? 

a. temperature control. 

b. humidistat. 

c. moisture control. 

d. inverted safety switch. 

in a humidifier, where does the moisture condense? 

a. on a condenser coil. 

b. on the evaporator. 

c. in the compressor. 

d. on the condenser plates. 

Where is a good place to locate a dehumidif ier? 

a. , in the attic, 
b- in the basement. 

c. upstairs. 

d. on the porch. 

What is a dehumidifier made up of? 

a. basically like a heat pump. 

b. small hermetic refrigeration system. 

c. similar to a freezer. 

d. operates like a car air conditioner. 



Where does the condensation go in a dehumidifier? 

a. in a collecting container. 

b. it' 3 evaporated. 

c. it's piped into the drain. 

d. there is no condenBatlon. 
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LAP TEST: CAR AIR CONDITIONER 



Where is the condenser usually mounted? 

a. behind the radiator. 

b. in front of the evaporator. 

c. in front of the radiator. 

d. along side the compressor. 

What is the most popular type of refrigerant used in auto air conditioning? 

St. refrigerant 22. 

b. refrigerant 502. 

c. refrigerant 11. 

d. refrigerant 12. 

How does a serviceman determine if the system is low on refrigerant? 

a. check sight glass. 

b. check amp reading. 

c. check voltage reading. 

d. check combined pressure of high side and low side. 
What engages the compressor? 

a. the thermostat. 

b. electromagnetic clutch. 

c. power clutch. 

d. pnuematic clutch. 

What usually causes the majority of leaks in the car air conditioner? 

a. poor joints. 

b. leaky evaporator. 

c. leaky condenser, 

d. compressor seal wearing out. 

What type of compressor uses the swash buckle design? 

a, Frigidaire, 

b, Chrysler . 

c, York, 

d , Ford , 



V^mSk VmmM CMer.. lie. 

317 



751.02.08.06 



7. What side do you charge a car air conditioner when running? 

a. the high side. 

b. on either side. 

c. the low side. 

d. both sides at the same time. 

8. Where is the dryer located in a car air conditioner? 

a. with the compressor. 

b. in the receiver. 

c. at the beginning of the condenser. 

d. at the end of the evaporator. 

9. HOW many inches of vacuum should a good compressor pump? 

a- 12 

b. 14 

c. 11 

d. 15 



10. 



When working with refrigerant, a service technician should always: 



a. be careful not to invert the can. 

b. wear goggles - 

c. wear gloves. 

d. work in a well lighted area. 
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What extra part is used on a force convection type that isn't used on a static- 



1. 



2. 



3- 



condenser? 

a. low pressure switch. 

b. high pressure switch. 

c. static switch. 

d. condenser fan motor. 

in most domestic refrigerators, what are the evaporators made out of? 

a. aluminvim and stainless steel. 

b. aluminum and copper. 

c. copper and stainless steel. 

d. copper and chrome plated brass. 

in a force convection evaporator, how is the air moved to the refrigerator area? 

a* through natural convection, 
b- by the use of a fan. 

c, by gravity. 

d. with an exhaust blower. 

What is one major achievement that helped the refrigeration industry? 

a. the hermetically sealed compressor. 

b. the teflon seal. 

c. the invention of freon. 

d. the invention of the rotary cou.pressor . 

HOW are most joints on domestic refrigerators connected? 



a. they are flared. 

b. they are epoxied. 

c. they are silver soldered. 

d. they are welded. 
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6. 



What are the twc basic types of air conditioning systems used in homes? 

a. self-contained and remote. 

b. water cooled and sealed systems. 

c. remote and window units. 

d. window units and self-contained. 
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75.02.08.02 (continued) 
7. What is the approximate evaporator temperature in degrees Fahrenheit of a. 
window air conditioner? 



8. 



a. 


34 


40 


b. 


40 


- 45 


c . 


50 


- 55 


d. 


40 


- 50 


What 


is 


one 



What is one of the mor.t important parts of an air conditioner? 
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a. high pressure release valve- 

b- wiring diagram. 

c. thermostat knob. 

d. the ice control. 

9. Where is the BTU rating of an air conditioner found? 

a. right next to the compressor suction line. 

b. on the parts list. 

c. on the name plate stamped on the unit. 

d. stamped on the condenser inlet, 

10. What does an air conditioner remove besides heat? 

a. condensation. 

b. odors. 

c . smoke . 

d. dust particles from the air. 
75,02.08.03 

11. on a manual defrost freezer, why does ice form on the top shelf first? 

a. hot air rises, cold air falls. 

b. cold air rises, hot air falls. 

c. forms on the bottom first. 

d! because the instructor said so. 

Name three common designs of evaporator coils used in frozen food freezers. 

a shell iner, plate or force convection. 

b*. force convection, interior liner and shell Imer. 

c. plate, force convection and elongated. 

d'. elongated, force convection and shell liner. 

13. When defrosting a freezer, what must you be careful of? 

a. long periods where the freezer may stand idle, 

b' overheating the evaporator coil with hot water. 

c. not to leave the door shut, because odor and bacteria wxll form. 

d. poling the evaporator with sharp objects. 

3zQ 
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14. When a chest freezer is operating, will the exterior wall feel: 

a. cold. 

b. warm. 

c. the same temperature as the room. 

d. very hot at the bottom. 

15. What causes freezer burn? 

a. increase moisture. 

b. loss of moisture. 

c. not cold enough temperature. 

d. too cold of temperature. 

75.02.08.04 

16. What is the purpose of a heat pump? 

a. transfer refrigerant, 
b* transfer heat, 
c- remove cold air. 
clean the air. 

17. What are heat pumps rated in? 

a. B.T.U, 

b. pounds per square inch. 

c. tons. 

d. pounds- 

+-0 t-hP^ 4-wav valve, in what mode is the valve? 

18. When there is no power to tne ^ way vaxvt-, 

a. heating mode. 

b. cooling mode. 

c. cleaning mode. 

d. in neither heating or cooling. 

19. What is another name for a four-way valve? 

a. reversing valve. 

b. heat transfer valve. 

c. switching valve. 

d. inverting valve. 

20. What X. the difference in suction and liquid line of a heat pun,p compared to 
central air? 

a. they are generally smalU-r. 

b. they are about the same. 

c. they arc generally Inrqer. 

d. there is no difference- 
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28. 



Where is a good placd to locate a dehumidif ier? 



a. in the attic. 

b. in the basement. 

c. upstairs. 

d. on the porch. 

29. What is a dehumidif ier made up of? 

a. basically like a heat pump. 

b. small hermetic refrigeration system. 

c. similar to a freezer. 

d. operates like a car air conditioner. 

30. Where does the condensation go in a dehumidif ier? 

a. in a collecting container. 

b. it's evaporated. 

c. it's piped into the drain. 

d. there is no condensation. 

75.02.08.06 

31. Where is the condenser usually mounted? 

a. behind the radiator. 

b, in front of the evaporator, 
c! in front of the radiator, 
d. along side the compressor. 



32. 



33. 
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What is the most popular type of refrigerant used in auto air conditioning? 

a. refrigerant 22 

b. refrigerant 502. 

c. refrigerant 11- 

d. refrigerant 12. 

HOW does a serviceman determine if the system is low on refrigerant? 

a. check sight glass. 

b. check amp reading. 

c. check voltage reading. 

check combined pressure of high side and low side. 

34, What engag-as the compressor? 

a. the thermostat. 

b. electromagnetic clutch. 

c. power clutch. 

d. pnuematic clutch. 
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75.02.08.06 (continued) 

35. What usually causes the majority of leaks in the car air conditioner? 

a. poor joints. 

b. leaky evaporator. 

c. leaky condenser. 

d. compressor seal wearing out. 

36. What type of compressor uses the swash buckle design? 

a. Frigidaire. 
b- Chrysler. 

c . York . 

d. Ford. 

37. What side do you charge a car air conditioner when running? 

a. the high side. 

b. on either side. 

c. the low side. 

d. both sides at the same time. 

38. Where is the dryer located in a car air conditioner? 

a. with the compressor. 

b. in the receiver. 

c. at the beginning of the condenser. 

d. at the end of the evaporator. 

39. How many inches of vacuum should a good compressor pump? 

a. 12 

b. 14 

c. 11 

d. 15 

40. When working with refrigerant, a service technician should always: 

a. be careful not to invert the can. 

b. wear goggles. 

c. wear gloves. 

d. work in a well lighted area. 
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UNIT PERFORMANCE TEST: DOMESTIC EQUIPMENT 



OBJECTIVE 1 ; 

Using appropriate tools, equipment, supplies, and procedures, locate and correct 
troubles in a typical refrigerator or window air conditioner. 



TASK ; 

Repair and service a domestic refrigerator or a window air conditioner, using appro- 
priate tools, equipment, supplies, and procedures - 



ASSIGNMENT: 



CONDITIONS : 

You will be allowed to use all the typical tools, equipment, supplies, and refer- 
ences commonly found in a typical refrigeration repair shop. You will not be 
allowed to receive any assistance from the instructor or other students. 



RESOURCES! 



Printed Material: 

Modern Refrigeration and Air Conditioning , Althouse 

Equipment: 

A charged, but inoperative hermetic refrigerator 
One window air conditioner. 
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RESOURCES (Cont.) ; 
Tools: 

1 Hermetic service valve attachment kit 

1 8 inch adj. open wrench 

1 4 Inch screwdriver - 1/4" x 1/32" blade 

1 1/4" ratchet wrench 

1 Set open end wrenches 

1 6" screwdriver - 1/4" blade 

1 #2 Phillips screwdriver 

1 Pair safety goggles 

1 Oiler with SAE 30 

Instruments: 

1 Hermetic analyzer or test light 

1 Thermometer 

1 Gauge manifold with refrigerant lines 

1 Vacuum pump 

1 Electrical anclyzer 

Supplies : 

1 12" length of 1/8" dia. 50-50 solder 
1 Clamp-on service valve 
1 Can soldering flux 
X Wiping cloth 
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ASSIGNMENT SHEET 

OBJECTIVE 1: HERMETIC SYSTEM 

1 <;tart +Kp svstem. If the unit won't start: 

(a) Check the electrical circuit, wall receptacles, thermostat, 
relav. capacitor, and wiring. , , . 

(b) If internal trouble is indicated, a shop overhaul or replacement 
1s necessary. 

2 If the unit starts b-jt shuts off almost immediately, this trouble indicates 
an ovIrlSad. The motor overload device is opening the circuit. Locate the 
trouble, repair if external or a major overhaul is necessary. 

3 If the unit runs continuously with little or no refrigeration, 

(a^ Check for a dirty condenser or poor air flow 

)b) Install gauge manifold to determine the low and high side 

operating pressures and to check for refrigerant charge. 

clogged screens, etc. 

4. If the unit refrigerates, but not satisfactorily, check for moisture In 
system or lack of refrigerant. 

5. If the unit over-refrigerates (too cold), check the motor control thermostat. 



Name of Unit ^^°del ^^ear__ 

Kind of Refrigerant ^^ount of Refrig.. Lbs._ Oz, 

Normal Head Pressure ^^ormal Low Side Pressure 



Remarks: 
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ASSIGNMENT SHEET 



OBJECTIVE 1: WINDOW TYPE COMFORT COOLER 

1. Test the external circuit first: Power 1n. thermostat, relay, capacitors, 
overload protectors, motor compressor, filters, air flow, etc. 

2. Install gauges and test for leaks. 

3. Run th2 unit for at least fifteen minutes. 

4. If the unit is frosting or sweating down the suction line, the system may 
be overcharged. 

5. If the coil is starved, the screen or drier is partially clogged with moisture 
or dirt or the unit is undercharged. 




At the Beginning 



After 15 Minutes 



After Repair 



Low Side Pressure 



H'tcjh Side Pressure . 

Suction Line Temp./ Approx. 



Liquid Line Temp., Approx. 



Evaporator Air Temperoture 
Noise: Compressor 



Motor 



Remarks: 
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Srudfnt: 

Date: 



Filf Cock: 



751.02,OR.OO 



Oato Rub4fsh«d: 



conomic D«%^lopm*fii 
IW^'^^'C^v Prosnm, ln«. 



Family Pay Number; 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



1 

Objective 1 : 






1. Uses appropriate safety procedures. 






Criterion: No injury results to anyone end procedures use: 


1 compare 




to OSHA requirements. 






2. Uses appropriate tools and equipment, and supplies. 






Criterion: Modern Refrigeration and Air Conditioning, paragraphs 8-36, 12-1 


thrn.mh 1?-?:^. ^-22. 9-19 throuqh 9-22. 15-99, 21-5, 21-7 


, and 


mflntifartlirr'r''^ «:ppri f i rati nns and_dlr£ntims.;_ 






3. Uses aooroDriate troubleshootina procedures r 






Criterion: Locates the malfunction without assistance 






from other people. 






4. Uses appropriate repair procedures. 






rHfprinn: Modern Refrigeration and Air Conditioning, and 






Manufacturer's specifications and directions. 






5. Work 1s neat and professional. 
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CRITERION 
Met Not Met 



Criterion: Modern Refrigeration and Air Conditioning, and 






Manufacturer's specifications and directions. 






6. Gauge manifold is properly installed. 






Criterion: Modern Refrigeration and Air Conditioning, 12-17 






7. Data requested on the job sheet is accurate and complete 






Criterion: Compares to manufacturer's specifications- 






8» System has no leaks 






Criterion: No leaks can be d t^cted by the instructor. 






9. All electrical and mechanic:-, connections and 






fastenings are appropriate. 






Criterion: Mechanical installations compare to the manufacturer's specifications 


1 

and electrical connections are correct accordina to the NEC 


(National Electrig^l Code.) 






10. System is operational. 






Criterion: It functions according to the manufacturer's spe 


:if1cation 


s 


11. The job is completed in a reasonable time. 






Criterion: Not to exceed 6 hours. 






The student cannot miss line items 10 or 11. Otherwise, he 






must satisfactorily complete 7 out of 9 items to pass this test. 
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LAP TEST ANSWER KEY: DOMESTIC REFRIGERATION 
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LA? TEST ANSWER KEY: AIR CONDITIONER 



1. b 

2. d 

3. b 

4. d 

5. b 

6. c 

7. a 
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LA.-? TEST ANSWER KEY; FREEZER 



1. a 

2. a 

3. d 

4. a 
5- b 
6. b 
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LAP TEST ANSWER KEY: HEAT PUMP 



1. b 

2. c 

3. b 

4. b 

5. a 

6. d 

7. c 

8. d 

9. b 

10. a 

11. c 

12. b 

13. a 

14. c 

15. a 
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LAP TEST ANSWER KEY: HUMIDIFIER 



1. a 

2. b 

3. b 

4. b 

5. b 

6. a 
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LAP TEST ANSWER KEY: AUTO 



1. C 

2. d 

3. a 

4. b 

5. d 

6. a 

7. c 

8. b 

9. d 
10. b 
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UNIT TEST ANSWER KEY: DOMESTIC EQUIPMENT 



LAP 01 LAP 06 



1 

X . 


n 




31. 


c 


2. 


A 




32. 


n 


o 


ra 

D 




33 . 


A 


4. 


A 




34. 


B 


5. 


C 




35. 


D 








36. 


A 


LAP 


02 




37. 


C 








38. 


B 


/I 

o • 






39 . 


D 


7. 


D 




40. 


B 


Q 

O • 


o 








9. 


c 








10. 


A 








LAP 


03 








11. 


A 








12. 


A 








13. 


D 








14. 


B 








15. 


B 








LAP 


04 








16. 


B 








17. 


C 








18. 


B 








19. 


A 








20. 


C 








21. 


D 








22. 


^ 


C 






23. 


B 








24. 


A 








25. 


C 








LAP 


05 








26. 


A 








27. 


B 








28. 


B 








29. 


B 








30. 


A 
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Pr§|iii§i Leamiiig Activity Paokag© 
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PERFORMANCE ACTIVITY: walk in coolers^ 

INTRODUCTION r 

This LAP covers walk in coolers used in comiaercial applications. The prerequisite 
is to have read and completed successfully the previous units. 

REVIEW : 

J • r.^Trcii-=>i ^r^rii -i n;^t-ions Thev can be used for beer coolers, 
WaIV in coolers are used m several appiicarioni^ . lutfy ^cxn 

for frozen food storage, at florist shops, various ^^^^^^^^ ' ,f .H",:' e 

hospitals and many other places. When a unit goes down, there xs usually a large 
cos? factor of goods that might be ruined. Fast, reliable servxce xs needed as 
soon as possible. 

COMPETENCY : 

upon successful completion of this LAP, you will be able to do the following: 
1. Replace the following components: 



a. 


compressor 


b. 


condenser 


c . 


defrost tiirier 


d. 


heater 


e . 


TXV 


f . 


accumulator 


g- 


receiver 


h. 


fan motors 


i . 


filters 


j • 


sight glass 




pressure control 


1. 


solenoids 



2. Check system for leaks. 

3. Give voltage and amperage checks. 

4. Change oil in units. 



ASSIGNMENT ; 

study Chapters 13, 14 and 15 in Modern Ref ricreration and Air 

walk in cooler and components operation and service procedures. Go over experi 
ment 15 in your lab manual. 



Principal Autiior(s): John Carey 
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WRITTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION ; 
None . 

PERFORMANCE : 

Have your instructor explain the operations of the commercial trainer . Perform 
experiment 15 in your lab manual. Be careful when using the trainer, if you have 
any problems, notify your instructor. 

PERFORMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully. 

SUMMARY : 

Have your instructor go over your test with you. You should now understand the 
following: 

1. How a walk in cooler operates. 

2. What major components are used and how they work. 

3. How to troubleshoot the system. 

4. How to make necessary repairs. 

After successful completion of this LAP, record it on SPR and proceed to the 
next LAP. 
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LAP test: walk- in COOLERS 



Where Is the evaporator located In a walk-In cooler? 

a. On top of the unit 

b. Along side the unit 

c. Inside the walk-in cooler 

d. Under the walk-in cooler 

What cycles the compressor and determines the temperature of the walk-in 
cooler? 

a. Low pressure switch 

b. Ambian switch 

c. Lower reactor switch 

d. Upper reactor switch 

When a service valve is screwed all the way in, will refrigerant flow 
through the system? 

a. No 

b. Yes 

c. Only on a Frigidaire system 

d. Depends on what refrigerant being used 

In which position should the valve be turned when obtaining accetss to the 
service port? 

a. All the way in 

b. All the way out 
c- It doesn't matter 
d. 3/4 of a turn in 

What should be installed on a liquid line on a walk-in cooler to check 
refrigerant level and if any moisture is present? 

a. Refrigerant level switch 

b. High pressure refrigerant switch 

c. A sight glass moisture indicator 

d. Moisture indicator and refrigerant level switch 
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What is used to absorb moisture and any foreign particles in a refrigeration 
system? 

a. An accumulator 

b. A receiver 

c. The evaporator 

d. A filter dryer 

In a double evaporaotr system, what is used to control the amount of 
refrigerant flowing into the evaporator? 

a. Thermostat expansion valve 

b» Suction release valve 

c. High side release valve 

d. A suction metering valve 

How are most condensers cooled? 

a. Forces air and water 

b. Water and oil 

c. Oil and forced air 

d. Oil and refrigerant cooled 

What controls the amount of water flowing through a water cooled condenser? 

a. Water pressure switch 

b. Globe valve 

c. Gate valve 

d. Water operated low pressure solenoid valve 

When charging a commercial system, with the unit running, you charge through: 

a* The high side 

b. Both the high and low side 

c. The low side 

d* Trhough the compressor release valve 

What do you check for current draw on a system? 

a. Voltmeter 
bn Amp meter 

c. Capacitor analyzer 

d. Resistance meter 

What do you use to check for acid content in a sealed system? 

a. Acid test kit 

b. Pressure drop across the filter 
c» Acid analyzer 

d* Paint discoloration fo sight glass 

In most syste-is what does the thermostat cycle? 

a. The compressor 

b. Solenoid 

c. Defrost timer 

d. The high pressure switch 
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PERFORMANCE ACTIVITY: display case 

INTRODUCTION : 

This LAP covers typical display cases used in various commercial applications. 
The prerequisite is to have read and completed the previous LAP, 

REVIEW : 

•There are many different types of display cases used, each has its advantages and 
disadvantages. Most of the units use tY.s same components, they may be mounted in 
different places but serve the same purpose. They all need maintenance and repair 
work at one time or another . 

COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

1, Explain how the system works. 

2, Troubleshoot the system using appropriate test equipment, 

3, Change defective components. 

ASSIGNMENT ; 

Study Chapters 13, 14 and 15 in Modern Refrigeration and Air Conditioning , covering 
display cases, components and servicing. Review experiment 17 in your lab manual. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successful completion, 
continue . 

DEMONSTRATION : 

None, 

PERFORMANCE : 

Perform experiment 13 in the lab manual on the trainer. Be careful when using 
tha trainer, if you have any problems, see your instructor for help. 



tincipai AuthorU): John Carey 
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PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully. 

SUMMARY ; 

Have your instructor go over your test with you. You should now understand the 
following: 

1. How a display case operates. 

2. What components are used and how they work. 

3. How to troubleshoot the system. 
^1. How to make repairs. 

After successful completion of this LAP, record it on SPR and proceed to the next 
LAP. 
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LAP TEST: DISPLAY CASE 



On a self-contained display case, where is the compressor located? 

a. In an adjoining room 

b. In the basement below the unit 

c. In the display case underneath 

d. In the evaporator compartment 

What is used to prevent vibration of the lines in a refrigeration system? 

a. Flexible tubing 

b. Lines mounted on springs 

c. Rubber coating on lines 

d. Braided plastic lines 

When opening and closing service valves, what tool do you use? 

a. A special ratchet wrench 

b. Channel lock pliers 

c. Cresent wrench 

d. Water pump pliers 

What is the purpose of interior fans on display cases? 

a. To circulate defrost air 

b. To keep flies off the display ease 

c. To circulate air 

d. Remove odor from display case 

When charging a sealed system, after hooking up manifold gauges, what must 
you do? 

a. Invert refrigerant bottle 

b. Bleed hoses 

c. Check for acid system 

d. Remove head pressure 
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6. Where are thermostat expansion valves located In a display case? 

a. In the evaporator compartment 

b. In the condenser compartment 

c. In the compressor compartment 

d- Underneath the unit near the drain 

7. What controls the defrost cycle of a display case? 

a. Defrost timer 

b- Defrost bimetal 

c. High pressure overload switch 

d. Low pressure overload switch 
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PERFORIWAWCE ACTIV5TY: ICE makers 

INTRODUCTION ; 

This LAP covers typical ice makers used in various commercial applications. The 
prerequisite is to have read and completed the previous LAPS successfully- 

REVIEW ; 

There are several types of ice makers used in commercial establishments to 
produce large quantities of ice. Ice can be produced in many shapes and sizes. 
These systems produce the same result using different components and operations. 

COMPETENCY ; 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain the cycle of a typical ice maker, 

2. Troubleshoot the system using appropriate test equipment. 

3. Replace defective components. 

ASSIGNMENT ; 

Study Chapter 14 in Modern :"ef rigeration and Air Conditioning , covering commercial 
ice makers. Go over experiment 16 in your lab manual. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successfuJ completion, 
continue. 

DEMONSTRATION : 
None . 

PERFORMANCE ; 

Perform experiment 16 in your lab manual on the trainer. After you have completed 
experiment 16, notify your instructor. Your instructor will explain what work he 
wants you to do on the Frigidaire ice maker in the shop. While working on the 
trainer, be careful and ask for help when needed. 



Princtpd Autliorts): John Carey 
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PEKFQRMANCE EVALUATION : 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor go over your Performance Test. All items must be accomplished 
successfully as assessed by your instructor. 

SUMMARY : 

Have your instructor go over your test with you. You should now understand the 
following: 

1. How an ice maker works. 

2. What components are used in various cycles. 

3. Repair procedure. 

After successful completion, record U^P on SPR, notify your instructor when you 
2u:e ready to take the Unit Performance and Written Test. 
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LAP TEST: ICE MAKERS 



Name two types of commercial ice makers. 

a. Cube, flake 

b. Rounding cube 

c. Flake and crushed 

d. Crushed and round 

What controls the water flow in an ice maker? 

a. Floats and solenoids 

b. Floats and valve switches 

c. Valve switches and water pressure dispensers 

d. Water release valve and floats 

On an ice cube maker what releases a slab of ice off the evaporator? 

a. Hot water from a boiler 

b. Hot condenser gas 

c. Heaters that are energized 

d. From a salt mixer sprayed on the slab 

What cuts the slab up in an ice maker? 

a. Electrical grids 

b. Solenoid cutter 

c. Ice chisels 

d. Sharp hydrologic knives 

What circulates the water in the system? 

a. Sump pump 

b. Circulatory valve 

c. Water pressure 

d. Gravity 
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UKIT TEST: COMMERCIAL SYSTEMS 
75>02.09.01 

1. Where is the evaporator located in a walk-in cooler? 

a» on the of the unit. 

b. along side the unit. 

c. inside the walk-in cooler. 

d. under the walk-in cooler. 

2. When a service valve is screwed all the way in, will refrigerant flow 
through the system? 




a. no. 

b. yes. 

only on a Frigidaire system, 
d. depends on what refrigerant is being used. 

3. In which position should the valve be turned when obtaining access to the 
service port? 

a. all the way in. 

b. all the way out. 

c. it doesn't matter. 

d. 3/4 of a turn in. 

4. What should be installed on a liquid line on a walk-in cooler to check re- 
frigerant level and if any moisture is present? 

a. refrigerant level switch. 

b. high pressure refrigerant switch. 

c. a sight glass moisture indicator. 

d. moisture indicator and refrigerant level switch. 

5. What is used to absorb moisture and any foreign particles in a refrigeration 
system? 

a. dJi accumulator. 

b. a receiver. 

c. the evaporator. 

d. a filter dryer. 

6. In a double evaporator system, what is used to control the amount of refrigerant 
flowing into the evaporator? 

a. thermostat expansion valve. 

b. suction release valve. 

c. high side release valve. 

d. a suction metering valve. 

er|c 
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75.02.09.01 (continued) 
7. «hat controls the amount of water flo»in, through a vater oooled condenser^ 

a. water pressure switch. 

b. globe valve. 

c. gate valve* . n 

d. water operated low pressure solenoid valve. 

8. What do you check for current draw on a system? 

a. voltmeter. 

b. amp meter. 

c. capacitor analyzer. 

d. resistance meter. 

9. What do you use to check for acid content in a sealed system? 
a. acid test kit. 

b- pressure drop across the filter, 
c* acid analyzer. 

paint discoloration of sight glass. 

10. In most systems what does the thermostat cycle? 

a . the compr e s s or . 

b. solenoid. 

c. defrost timer. 

d. the high pressure switch. 

75.02.09.02 

11. on a self-contained display case, where is the compressor located? 

a. in an adjoining room, 

b- in the basement below the unit, 

c! in the display case underneath, 

d. in the evaporator compartment. 



,rihT-ation of the lines in a refrigeration system? 
12. What is used to prevent vibration or T:ne 

a. flexible tubing. 

b. lines mounted on springs. 

c. rubber coating on lines. 

d. braided plastic lines. 

men charging a sealed system, after hooking up manifold gauges, what must 
you do? 



13. 



a. invert refrigerant bottle. 

b. bleed hoses. 

c. check for acid system. 

d. remove head pressure. 
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75.02,09>Q2 (continued) 

14. Where are thermostat expansion valves located in a display case? 

a. in the evaporator compartment. 

b. in che condenser compartment. 

c. in the compressor compartment. 

d. underneath the unit near the drain. 

15. What controls the defrost cycle of a display case? 

a. defrost timer. 

b. defrost bi-metal. 

c. high pressure overload switch. 

d. low pressure overload switch. 

75.02.09.03 

16. Name two types of commercial ice makers? 

a. cube, flake. 

b . round , cube . 

c. flake and crushed. 

d. crushed and round. 

17. What controls the water flow in an ice maker? 

a. floats and solenoids. 

b- floats and valve switches. 

c. valve switches and water pressure dispensers. 

d. water release valve and floats. 

18. on an ice cube maker, what releases a slab of ice off the evaporator? 

a. hot water from a boiler. 

b. hot condensor gas. 

c. heaters that are energized. 

d. from a salt mixer sprayed on the slab. 

19. What cuts the slab off in an ice cube maker? 

a. electrical grids, 

b- solenoid cutter. 

c. ice chisels* 

d. shape hydrologic knives. 

20. What circulates the water in the system? 

a. sun pump. 

b. circulatory valve. 

c. v/ater pressure. 

d. gravity. 
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UNIT PERFORMANCE TEST: COMMERCIAL SYSTEMS 



OBJECTIVE 1 : 

Using appropriate tools, equipment, supplies, and procedures, troubleshoot , repair, 
and service a residential central cooling system. 



TASK: 

Given a residential central cooling system, that is inoperable, the student must 
tro\ible shoot, repair and service the system, using appropriate tools, equipment, 
supplies, an.=l repair procedures. 



ASSIGNMENT: 



CONDITIONS ; 

The troubleshooting, repair and service of a residential central comfort cooling sys 
tern will be accomplished on a real system. He will be allowed to use nil the equip- 
ment, tools, and resource materials commonly found in a typical repair shop. The 
student will not be allowed to obtain any assistance from the instructor or other 
students. The job must be completed within the time indicated. 



RESOURCES : 

Printed Material: 

Modern Refrigeration and Air Conditioning , Althouse 

Equipment: 

one central air conditioner inut-allod in furnace. 
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RESOURCES : (Cont.) 

Tools: 

1 1/4" ratchet wrench 

1 Set open end wrenches 

1 8" adj. wrench 

1 Spout can of oil 

1 Pair safety goggles 

1 6" screwdriver - 1/4" blade 

1 #2 Phillips screwdriver 

1 Set of valve adapters 

Instruments: 
1 Gauge manifold, complete 
1 Thermometer 
1 Vacuum pump 
1 Electrical analyzer 

Supplies: 

1 Wiping cloth 

1 1 to 5 lb. refrigerant service cylinder 
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ASSIGNMENT SHEET 



OBJECTIVE 1 : 

1. Test external circuit first: Power in. themostat. "PJ^^^°^! 
protector, motor compressor, filter, air flow, condensate drain, fresh air 
supply, and condenser cooling medium. 

2. Install gauges, check pressures, and test for leaks. 

3. Run the unit for at least fifteen minutes. Check the TEV operation, condenser 
condition, fans and motors and temperatures. 

4. If the unit is frosting, the TEV may be leaking, the thermostat is not shuttinci 
off, or the TEV bulb is loose. 

K If the coil is starved, the valve may be partially clogged with moisture. 
^' or dJrt! or the screen may be partially clogged, or there may be a lack of 
refrigerant. 

6. Repair what is necessary. Remove ^he refrigerant from the PJ^t^o be repaired. 
BE CAREFUL! Replace the worn part and assemble the unit. Evacuate the air, 
charge, and test for leaks. 




Remarks: 
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Studtflt: 

Oeu: 



Fits Code: . 



751.02.09.00 



Date PublUhsd: 11/15/74 



FAMILY PAY NUMBER: 



SEX: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1, Properly corrects all electrical malfunctions: 






(thermostat, relay, capacitor overload protector. 






motor compressor, etc.) 






Criterion: Electrical system functions according to the 






manufacturer's specifications. 






2. Installs qauqes prooerlv. 






Criterion: Modern Refrigeration and Air Conditioning, 






paragraph 12-17. 






3. Accurately checks and records pressures. 






Criterion: System pressures compare to the manufacturer's 






specifications. 






4, Accurately takes and records temperatures. 






Criterion: Recorded temperatures compare to the 






manufacturer's specifications. 
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(Checklist continued) 

CRITERION 
. " ' Met Not Met 



5. When applicable, student correctly services and repairs 






TEV valve (Thermostatic Expansion Valve). 






Criterion: Valve operates according to the manufacturer's 






specifications . 






6. Uses aoDroDrlate tools, equipment, and procedures. 






Criterion: System operates according to specifications. 






7. Follows appropriate safety practices and procedures. 






Criterion: Complies with OSHA regulations and no injury 






results . 






8. Work is neat and presentable. 






Criterion: No visible damage results to the equipment and 






assembled parts are installed to manufacturer's 






specifications. 






Q All mprhanlral fasteninas are correct. 






Criterion: System 1s assembled to manufacturer's specificat 


ions. 




10. All data is filled out on the Assignment Sheet, 






Criterion: Assignment Sheet and no data is misting. 






11. Gas is installed proper' ' if needed. 






Criterion: System fuiictions to the manufacturer's specific: 


itions. 




12. The job is completed in a reasonable time. 
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CRITERION 
Met Not Met 



Criterion: Not to exceed 8 hours. 












The student must complete all of the line items to pass this 






test. 
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LAP TEST ANSWER KEY: WALK- IN COOLER 



1. c 

2. a 

3. a 

4. a 

5. c 

6. d 

7. a 

8. a 

9. a 

10. c 

11. b 

12. a 

13. b 
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LAP TEST ANSWER KEY: DISPLAY CASES 



1. c 

2. a 

3. a 

4. c 

5. b 

6. a 

7. a 
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UNIT TEST ANSWER KEY: COMMERCIAL SYSTEMS 



LAP 01 



1. 


C 


2. 


A 


3. 


A 


4. 


C 


5. 


D 


O . 


A 
I\ 


7. 


A 


8. 


B 


9. 


A 


10. 


B 


LAP 


02 


11. 


C 


12. 


A 


13. 


B 


14. 


A 


15. 


A 


3LAF 


03 


16. 


A 


17. 


A 


18. 


B 


19. 


A 


20. 


A 
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LAP TEST ANSWER KEY: ICE MAKER 



1. £ 

2. a 

3. b 

4. a 

5. a 
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Data Pubibhtd: 
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Learning Activity Package 



Snsctom: 



ELECTRIC AIR CLEANER 



INTRODUCTION : 

This LAP covers the electric air cleaner used in domestic furnace installation. 
The prerequisite is to have read and completed successfully the previous units. 

REVIEW ; 

A total comfort house has the air filtered. The most efficient way, giving the 
best results, is with an electronic air cleaner. An air cleaner not only cleans 
the air, but filters out germs and particles that may affect a person with an 
allergy or hay fever. They can be used as a tax write-off if prescribed by 
a doctor. For these reasons many thousands of units are out, and they all need 
service and maintenance. 

COMPETENC Y ; 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain how an electronic air cleaner operates. 

2. Replace defective components. 

3. Install an air cleaner. 

ASSIGNMENT ; 

Study Chapter 22 in M odern Refrigeration and Air Conditioning , covering electronic 
air cleaning and air movement. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION ; 

Have your instructor demonstrate the electronic air cleaner for you. If you have 
any questions ask your instructor before proceeding. 



Principal Author(s): John Carey 
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PERFORMANCE : 

Disaseemblo the unit into the five (5) parts: 

1* central panel 

2* housing 

3. grid 

4. grid wire 

5. filters 



Reassemble when you have your instructor's -^^---^l' . f^^.^^^^^^lf^ SlVunL^ 
it is working properly. CAUTION 1 : 11 Be sure power is off before worKing on 

PERFORMANCE EVALUATION : 

Tell vour instructor when you are ready to take the Performance Test. Have your 
Instructor check over your Performance work. All items must be accomplished 
successfully as assessed by your instructor. 

SUMMARY : 

Have your instructor go over your test. You should now understand the following: 

1. How an electronic air cleaner works. 

2. How to service. 

After successful completion, record LAP on SPR and proceed to the next LAP. 



BtoCod,: 761. 0;>. 10. 01 
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LAP test: electronic AIR CLEANING 

What type of voltage is the air passed through in an electronic air cleaner? 

a. High voltage 

b. Low voltage 

c. Resistance voltage 

d. Direct voltage 

How do you clean the air filters in an electronic air cleaner? 

a. Warm soapy water 

b. A chemical solution 

c. Using the vacuinm cleaner 

d. Using a steel brush, a wire brush and a scraper 
What is used to increase your voltage in the system? 

a. Voltage rectifier 

b. Transformer 

c. Voltage increase resistant 

d. Energizer 

At what approximate voltage does electronic air cleaner operate at? 

a. 4.000 volts 

b. 6,000 volts 

c. 24»000 volts 

d. 12,000 volts 

Will electronic air cleaner remove odors from the area? 

a. Yes 

b. No 

c. Some of the odors 

d. 2% of tl.e odors 

How are particles collected on the plates? 

a. The dirt particles pass through an ionized field 
b! The dirt is attracted to the magnesium plates 
c* The dust is attracted by a magnetic force 

d! The dust particles are absorbed by the nitrogen content of the 
aluminum plates 
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PERFORMANCE ACTIVITY: 



INTRODUCTION: 



Data: . 

HUMIDIFYING 



This LAP covers domestic furnace humidifiers used in the tyi^ical home. The 
prerequisite is to have read and completed the previous TAP successfully. 

REVIEW ; 

In many parts of the country the relative humidity is very low. This will dry 
out a house, ruin furniture and affects -some people's he.Uth an I well being. 
There are thousands of humidifiers in use today, all nee^ s-rvi-c and maintenance 
sooner or later. 

COMPETENCY : 

Upon successful completion of this LAP, you will be ablo to do .he following: 

1. Identify electrical components on a humidifier. 

2. Check and replace defective components. 

3. Install a humidifier according to manufacturer's specifications. 
ASSIGNMENT : 

Study Chapter 20 in Modern Refrigeration and Air Conditioning , covering humidifying. 
WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. Upon successful completion, 
continue. 

DEMONSTRATION : 

Have your instructor demonstrate the furnace humidifier trainer. 

PE RFORMANCE : , 
Shut power off to the trainer. Disassemble the humidifier, with your instructor s 

permission, reassemble it. 



Principal AuthorU): John Carey 
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PERFORMANCE EVALUATION ; 

Tell your instructor when you are ready to take the Performance Test. Have your 
instructor check over your Performance work. All items must be accomplished 
succeaafully. 

SUMMARY ; 

Have your instructor go over your test. You should now understand the following 

1. What a humidifier does. 

2. How it operates. 

3. How to repair or replace defective units. 



After successful completion, record LAP on SPR and proceed to the next 
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SUMMARY ; 

Have your instructor go over your test. 

1. What solar heating is. 

2. How solar heating operates. 

After successful completion, record LAP 
and Written Test. 
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You should now understand the following: 



SPR and prepare for the Unit Performance 
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Activity Package 



Studoftt: 



PERFORMANCE ACTIVITY: solar heating 



INTRODUCTION : 

This LAP covers solar heating. The prerequisite is to have read and completed 
successfully the previous LAP. 

REVIEW : 

With the rising cost of fuel, people are turning to < he sun for energy to heat 
their homes. It isn't a new idea, but technology is advancing to the point where 
solar heat may be an efficient way to heat a home. A technician should be aware 
of solax power and how it operates. 

COMPETENCY : 

Upon successful completion of this LAP, you will be able to do the following: 

1. Explain how a typical solar system works. 

2. Answer test questions correctly. 

ASSIGNMENT : 

Study the chapter in Modern Refrigeration and Air Conditioning , covering solar 
heating. 

WRITTEN EVALUATION : 

When you have completed the assignment, take the test. 
DEMONSTRATION ; 
None . 

PERF0RM7VNCE : 
None . 

PERFORMANCE EVALUATION ; 

Ask your instructor if there is a Performance Evaluation. 



Principal Author(8): John Carey 
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Pr§^FSIfil UNIT TEST: OTHER AIR CONDtTIOMNG SYSTEMS 
75.02.10.01 

1. What type of voltage is the air passed through in an electronic a.ir cleaner? 

a. high voltage, 

b- low voltage. 

c. resistance voltage. 

d. direct voltage. 

2. How do you clean the air filters in an electronic air cleaner? % 

a. warm soapy water. 

b. a chemical solution. 

c. using the vacuum cleaner. 

d. using a steel brush, a wire brush, and a scrapper. 

3. At what approximate voltage does electronic air cleaner operate at? 



a. 4/000 volts. 

b. 6,000 volts. 

c. 24,000 volts. 

d. 12,000 volts. 

4. Will electronic air cleaner remove odors from the area? 

a . yes . 

b. no. 

c. seme of the odors. 

d. 2% of the odors. 

5. How are particles collected on the plates? 

a. the dirt particles pass through an inonized field, 

bl the dirt is attracted to the magnesium plates, 

c* the dust is attracted by a magnetic force 

d. the dust particles are absorbed by the nitrogen content of the aluminum 
plates. 



75.02>10>02 

6. What is the purpose of a humidifier? 

a. take moisture out of the air. 

b. put moisture into the air. 

c. . cleem the air. 

d. humidify the oxygen in the air. 
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75,02,10,02 (continued) 
?• What is a media pad used for in a humidifier? 

a, absorb and transport moisture. 

b, prevent vibration in the humidifier, 

c, keep the humidifier from over heating, 

d, catch over flowing water, 

8. When mounting a furnace humidifier you should make s\ire the unit is: 
a* level, 

b. secxire with rubber mounts. 

c. in a well ventilated area. 

d. installed on a cold air return of the heat system. 
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LAP TEST: HUMIDIFYING 



What is the purpose of a humidifier? 

a. Take moisture out of the air 

b. Put »aoisture into the (xiv 

c. Clean the air 

d. Humidify the oxygen in the air 

Wtiat is a media pad used for in a humidifier? 

a. Absorb and transport moisture 

b. Prevent vibration in the humidifier 

c. Keep the humidifier from over heating 

d. Catch over flowing water 

When mounting a furnace humidifier you should make sure the unit 1 

a. Level 

b. Secure with rubber mounts 

c. In a well ventilated area 

d. Installed on a cold air return of the heat system 
What senses how much humidity Is in the air? 

a. Thermostat 

b. Low pressure switch 

c. Humidlstat 

d. Air flow switch 

Doe© the temperature of a room affert the humidity? 

a. No 

b. Yes 
Sometimes 

d. None of the above 

What controls the amount of water coming into a humidJ ^er? 

a. Float valve 

b. Float relay 

c. Filter regulator 

d. Over flow switch 
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LAP TEST ANSWER KEY: ELECTRIC AIR CLEANING 



1. a 

2. a 

3. b 

4. d 

5. c 

6. a 
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LAP TEST ANSWER KEY: HUMIDIFYING AND SOLAR 



1. b 

2. a 

3. a 

4. c 

5. b 

6. a 
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UNIT TEST ANSWER KEY: OTHER AIR CONDITIONING SYSTEMS 



LAP 01 

1. A 

2. A 

3. D 

4. C 

5. A 

LAP 02 

6. B 

7. A 

8. A 
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PERFORMAMCE ACTIVITY: 



INTRODUCTION: 



Date: _ 

BASIC INSTALLATIONS 



This LAP covers the installation of heating, cooling, humidifying and filtering 
equipment. The only prerequisite is to have read and completed successfully 
the previous units. 

REVIEW ; 

If a service technician is to be competent in his job and has full understanding 
of how systems work, he must know how the system is correctly installed. When 
doing service calls you will find that a majority of problems arise from faulty 
installations. 

COMPETENCY ; 

Upon successful completion of this LAP you will be able to do the following: 

1. Explain how heating, cooling, humidifying, and filtering equipment should be 
installed correctly. 

2. Be able to identify various components on the systems. 

3. Correct any faulty installation. 

ASSIGNMENT ; 

Read chapter 1 though 3,4, and 5. Introduction to the In stallation of Residential 
Duct Heating and Air Conditioning System , written by National Environmental 
Systems Contractors Association. 

WRITTEN EVALUATION ; 

When you have completed the assignment, take the test. 

DEMONSTRATION ; 

None. 

PERFORMANCE ; 
None* 
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PERFORMANCE EVALUATION ! 

There is no Performance Test for this LAP. Have your instructor go over any questions 
that you may have. All items must be accomplished successfully as assessed by 
your instructor. 

SUMMARY ; 

Have your instructor go over the test with you. You should now understand the 
following: 

1. How heat, cooling, humidifying and filtering equipment is installed. 

2. How to correct faulty installations. 

3. Why the equiianent is used and proper installation. 

After successful completion, record the LAP on your SPR and proceed to the 
next LAP. 
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LAP TEST: BASIC INSTALLATIONS 



1. Name three (3) models of forced air furnaces: 

a* upflovy dovnflov, crossflov* 

b. downflow, horizontal flow, reverse flow. 

c. upflow, downflow, horizontal flow 

d. crossflow, reverse flow, downflow. 

2. On an upflow fumance, where Is the blower located? 

a. below the heat exchanger. 

b. above the heat exchanger. 

c. along side the heat exchanger. 

d. along side the gas valve. 

3. Where is the humidifier installed? 

a. cold air return. 

b. warm air plenium. 

c. under heat exchanger. 

d. over return grill. 

4. Name the coll that isn't used in a typical central air: 

a. a coil. 

b. flat coll. 

c. slant coil. 

d. round coll. 

5. Where Is a furnace filter located? 

a. blower housing. 

b. heat exchanger. 

c. warm air plenium. 

d. under blower control. 
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PERFORMANCE ACTIVITY: READING plans md types of inst allation 

INTRODUCTION : 

This LAP covers how to read a plan, and various types of duct systems and 
components used. The prequisite is to have read and completed successfully 
the previous LAPS. 

REVIEW : 

When installing a heat system the installer must have some sort of plan or 
idea of how he will install the system in the house. To do this, a service 
technician must know how to read blueprints. He must also know the various types 
of duct systems and vent systems and how they are installed. 

COMPETENCY t 

Upon successful completion of this LAP you will be able to do the following: 

1. Read a blueprint accurately. 

2. Identify or describe the various types of installations. 

3. Identify or recognize an incorrect installation. 

4. Describe how an incorrect installation should be corrected. 

ASSIGNMENT : 

Read Chapter 7,8,9 and 10 in Introduction to the Installation of Re sidential 
Duct Heating and Air Conditioning System , written by NESCA. 

WRITTEN EVALUATION ; 

When you have completed the assigrmient, take the test. 
DEMONSTRATION : 
None . 

PERFORMANCE : 
None. 



Principal AuthorU): John Carey 
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PERFORMANCE EVALUATION; 



There is no Performance Test for this LAP. 



SUMMARY : 

Have your instructor go over the test wi^h you. You should now understand the 
following: 

1^ How to read a blueprint. 

2. How to install various types of duct and vent systems. 

3. Be able to determine a faulty installation from a good installation. 

After successful completion^ record LAP on SPR and proceed to the next LAP. 
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LAP TEST; READING PLANS AND TYPES OF INSTALLATIONS 



1. Architectural drawings are prepared: 

a. symbolically. 

b. carefully. 

c. rapidly. 

d. systematically ♦ 

2. What is a means of reducing a building dimension: 

a. shortening dimension. 

b. rounding It off to the lowest //. 

c. drawing it to &cale. 

d. shrinking. 

3. When is an extended plenium system used? 

a* single story. 

b. two story. 

c. brick houses, 
d • wood houses • 

4. When installing a heating cooling system in a crawl space, what must be done 
to runs? 

a. Insulated. 

b. waterproofed 

c. duff users used. 

d. extra runs added. 

5. When is a flat coin used? 

a. with horizontal furnace. 

b. with upflow furnace. 

c. with count erf low furnace. 

d. with crossflow furnace. 
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PERF0R5WANCE ACTIVITY: codes and standards 

INTRODUCTION : 

This LAP covers various codes and standards used in the heating industry. 
This LAP will also cover electrical safety and customer relations. The pre- 
requisite is to have read and successfully completed the previous LAPS. 

REVIEW ; 

With the increase of technology and the rapid change in the heating and air 
conditioning industry, there is a growing concern for safety and standardi.,. 
A service technician must know the correct way of installing systems so that 
they are 3afe and conform to local and state codas. One incorrect installation 
c^Ti cause a contractor to lose valuable time and money not to mention his 
license- As in any other job, an ^^mployee must do safe efficient, reliable 
work. 



COMPETENCY : 



Upon successful completion of this LAP you will be able to do the following: 

1. Explain and understand different codes and standards used in the industry. 

2. Be able to work in a safe productive manner. 

3. Understand your obligations to the customer and to your employer. 
ASSIGNMENT : 

Read Chapters 21,22,23,24, and 25 in Introduction to the Installation of 
Residential Duct Heating and Air Conditioning Systems , published by NF.SCA. 

DEMONSTRATION : 

None . 



PERFORMANCE : 



None. 
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PEKcOBHANCE EVAL>UATION : 

There is no Performance Test for this LAP. 
SUMMAR^ ^ ; 

Have your instructor go over the test with you. You should now understand 
the following: 

1. Why codes and standards are needed* 

2. What customers and employers expect of you and how to deal with them. 

3. What safety steps are taken. 

After c-uccessfui wCTapletion^ record LAP on SPR and prepare for the Unit Written 
Test. Notify your in -^tructor when you feel you are r^ady to tctke the Written 
Test. 
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LAP TEST: CODES AND STANDARDS 



What Is the brain center of an air conditioning system? 

a* electrical components. 

b. plenlum. 

c. thermostat, 
r'. relay. 

How many volts are run to condensing unit on a typiccl system? 

a. 110. 

b. 208. 

c. 440. 
c. 38, 

How many volts are run to furnace: 

a. 110, 

b. 208. 

c. 440. 

d. 33. 

What agency checks busiviesses for safe woiTclng conditions: 

a. U.L. 

b. OSHA. 

c. ART. 

d. AGA. 

When using a power tool, you should make sure it ^^.s: 

a. high quality. 

b. plugged in. 

c. rotating properly. 
<^ . grounded. 

What do you wear when soldering^ brazing and drilling? 

a. safety goggles. 

b. long sleeve shirt. 

c. steel tipped boots. 

d . gloves . 
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7. When you notice an unsafe condition you: 

a. a\^old It. 

b. put ui> a warning sign. 

c. Infoni supervisor. 

d. forget about it. 

8. Who sets standard for rating ^ir conditioning equipment? 

a. ARI. 

b. AGA. 

c. UL. 

d. NPPA. 

9. Who seta standards for electrical wiring? 

a. ARI. 

b. AGA. 

c. UL. 

d. NEC. 

10. When dealing with a customer, what should be your gulue? 

a. basic coinnon sense. 

b. money Involved. 

c. P.R. rule. 

d. standard operating procedures. 




UNIT TEST: EQUIPMENT INSTALLATIONS 
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1. NasMS "three (3) models of forced air furnGces: 

a. upflowr downflcw, crossflow. 

b. downflcw, horizontal flow^ reverse flow. 

c. upflow, downflow, hori;.ontal flow. 

d. crossflow, reverse floF^, downflow. 

2. On an upflow furnace # where is the blower located? 



a. below the heat exchanger, 

be above the heat v*xchanger. 

c. along side the heat exchanger. 

d. along side the gas valve. 

3. Where is the humidifier installed? 



a. cold air rettirn. 

b. wars: air plenium. 

c. under heat exchanger. 

d. over return grill. 



4. Name tlie ceil that isn't used in a typical central air: 



a. a coil* 

b. flat coil. 

c. slsuit coil. 

d. round coil* 

5. Where is a furnace filter located? 

a. blower housing. 

b. heat exchanger. 

c. whrm eilr plenium. 

d. under blower control. 
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6. Architectural drawings are prepared: 

a . symbolically • 

b. carefully. 

c. rapidly. 

d • syntematically . 
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75.02. 11>02 (continued) 

7. What is a means of reducing a building dimension: 

a. shortening dimension. 

b. rounding it off to the lowest #. 

c. drawing it to scale, 

d. shrinking. 

8. When is an extended plenium systejii used? 

a. single story. 

b. two story. 

c. brick houses. 

d. wood houses. 

9. When installing a heating cooling system in a crawl space, what must be done 
to runs? 

a. insulated. 

b. waterproofed. 

c. duff users used. 

d. extra rxins added. 

10. When is a flat coin used? 

a. with horizontal furnace. 

b. with upflow furnace. 

c. with counter flow furnace. 

d. with crossflow furnace. 

75.02.11.03 

11. How many volts are run to condensing unit on a typical system? 

a. 110 

b. 208- 

c. 440 

d. 38 

12. What agency checks businesses for safe working conditions: 

a. U.L. 

b. OSHA 

c. AEI 

d. AGA 



13. What do you wear when soldering, brazing and drilling? 

a. safety goggles. 

b. long sleeve shirt. 

c. steel tipped boots. 

d. gloves. 
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75,02>11>03 (continued) 

14. When you notice an unsafe condition you: 

a. avoid it. 

b. put up a warning sign. 

c. inform supervisor. 

d. forget about it. 

15* When dealing with a custosner, what should be your guide? 

a. basic coin:;?.on sense* 

b. money involved. 

c. P.R. rule. 

d. standard operating procedures. 
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lAP TEST ANSWER KEY: BASIC INSTALL? TION 



1. c 

2. a 

3. b 

4. d 

5. a 
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LAP TEST ANSVJER KEY: READING PLANS WID TVPES OF INSTALLATIONS 



1. a 

2. c 

3. b 

4. a 

5. a 



1. a 

2. b 

3. a 

4. b 

5. d 

6. a 

7. c 

8. a 

9. d 
10. a 
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LAP TEST ANSWER KEY: CODES AND STANDARDS 
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UNIT TEST ANSWER KEY: EQUIPMENT INSTALLATIONS 



LAP 01 

1. C 

2. A 

3. B 

4. D 

5. A 

LAP 02 

6. A 

7. C 

8. B 

9. A 

10. A 

LAP 03 

11. B 

12. B 

13. A 

14. C 

15. A 
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